FACTORIAL ANALYSIS 
F4-222 



Disclaimer : 

"The authors of this program material, the Pool or- 
ganization and General Precision believe this program 
to be correct; however, they bear no responsibility, 
financial or otherwise, for errors resulting from its 
use. This program is distributed only to individual 
and installation members of Pool. Further distribution 
of this manual and accompanying tapes for use by non- 
members is prohibited." 



SC-0485 Printed in U.S.A. 



Title: Factorial Analysis (Fixed Point) 

Author: Richard A. Lamm 

Date: January 25, 1961 

Installation: Lederle Laboratories, Pearl River, N. Y. 

Classification: F4-222 



Abstract 

The program performs the analysis of variance for data from complete 
factorial experiments with one to five main factors and * r' observa- 
tions per cell. The program is in fixed point and it uses double pre- 
cision arithmetic. Since the effects to be computed are completely 
arbitrary, the program may be used for hierarchial designs with equal 
numbers of observations per cell, split plot designs and others. 
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3. Description 

The program, which operates In the fixed point mode with double precision 
arithmetic, computes the analysis of variance of complete factorial designs. 
There may he from 1 to 5 factors labeled a, b, c, d and e with r observations 
per cell. The number of levels for the factors may be of any magnitude 
provided that the number of data and the npv*"*T""™ number of partial s ums 
to be generated are, together, less than 2369 (2^97 if the logarithmic 
transformation is not used) . If r is greater than one and the highest 
order interaction is desired, the restriction becomes ahcde(r+l) < 2369 
(or 2^97), The number of data, abcder, may not exceed 20kQ. The total 
sum of squares (corrected for the mean) must he less than 2 . 

The program requires the use of the flexowrlter for Input and output. 
It uses constants as delays. The cunumeric code word in location 0105 
will function only with the flexowrlter. 

The program contains Its own data input routine. Since all data are 
entered at a q of 30, scaling of the numbers is generally required. 
The program provides for two kinds of scaling. 

Prescallng: The factor by which data must be multiplied In order to 
make all numbers Integers. In some cases, it may be 
necessary to reduce the size of the data numbers by a 
power of 10 in order to satisfy the restriction on the 
total sum of squares. 

Post scaling: Usually It Is possible to have four digits or more per 
datum without encountering difficulty with the size of 
the total sum of squares . The program provides for the 
Internal multiplication of the entered data by 10 or 
100 In order to avoid the typing of additional zeroes 
on the data tape. It is desirable to have the numbers 
as large as possible in order to minimize the effect of 
rounding errors. 
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The choice of effects to be computed is completely arbitrary. The 
program computes only those effects which have positive codewords 
(effect selectors). The adjustment of the effect selectors to positive 
or negative is done during data tape input (see Input). The effect 
selectors (locations 1500-1530 of the program) have the additional 
feature of being codewords for a special five character per word 
a-numeric routine which is included in the program. 

By use of this selection, it is possible to perform the analysis of 
hierarchial designs with equal numbers of observations per cell at each 
level. For example, for a design with four levels of hierarchy, the 
selection of the a, ab and abc effects only (exclude b, c, ac and be) 
will give the desired analysis. The "error" line will give the lowest 
level effect. 

The table of means is printed if and only if the sum of squares for the 
effect is selected for computation. The printing of the means may be 
omitted by depressing the Transfer Control switch. The heading for 
the means will not be excluded by this procedure. 

If r is 1, it is recommended that the highest order interaction be 
omitted from computation so that the error line is non zero. If the 
recommendation is not followed two stops will occur; the first at 0908 
when it is attempted to obtain abeder/abeder at 0; the second at 1301 
when it is attempted to compute l/ems (error mean square) » l/O at 0. 
If the recommendation is followed, the "error" line will contain the 
highest order interaction. 

The input routine provides for an optional transformation of the data 
to 1000 log (scaled datura). Branching to the log routine is accomplished 
if the transformation read from tape after the printing of "TRANSFORM:" 
leaves at least a 25 at 29 in the accumulator. If this information is 
"y" for untransf armed and "1000 log y" for transformation the input 
will function correctly. 
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Input: 

The data tape should contain: 

1. A carriage return (optional) and the Job Number, problem description 
or the like followed by a conditional stop. 

2. A carriage return, the number of levels of each factor a, b, c, d and e 
and the number of observations for each cell, r, as: a'b'c'd'e'r* . 

If all five factors are not present a 1 is used for those not present. 
Those present appear first. If possible, it is suggested that 
factors be ordered so that those with the fewest (non- singular) 
levels appear first, since the operating time will be minimized in 
this way (e.g., less time is required to compute the analysis of a 
2x3x4 factorial than for a k x 3 x 2 factorial). However, if 
this will make the typing of the data more difficult, the suggestion 
should be disregarded. 

3. A carriage return and a or 1 followed by a conditional stop. 

A is used if the effect selectors are to be altered. A 1 is used 

if the selected effects are not altered from the previous computation. 

The program tape contains the code words such that all effects are 

computed* 

F 
If the previous character is 0, the tape should contain 2 -1 effect 

selectors with a condition stop after each selector (F is the 

number of non-singular factors ) . The selectors should be entered 

for the standard order of effects, namely, a, b, ab, c, ac, be, abc, 

etc. The selector should be 1 if the effect is desired, if it is 

not. If r is 1, the last selector should always be 0. 
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h, A carriage return followed by: 

a. Lo data, conditional stop (provide abcder consecutive locations) 

b. Lo partial sums, conditional stop (provide consecutive locations 
as required by design) 

c. Prescaling factor (e.g. lOOx where x is the original datum), 
conditional stop 

d. Post scaling factor (l, 10 or 100), conditional stop 

e. Transformation (y or 1000 log y), conditional stop. 

5. A carriage return followed by the data in standard factorial order, 
that is, for a 2^ experiment enter a-J^c^ a i b i c 2* ^"^l* a l b 2 C 2' 

a 2 b l C l' a 2 b l c 2' a 2 b 2 C l and a 2 b 2 C 2* F ° r m ° St P roblems tne na J° rit y 
of the final scaled numbers should contain four decimal digits. 
Negative numbers must be entered with a minus sign and seven digits. 
Leading zeroes are required for negative numbers only. 



Output: 

1. Means: The program prints 10 times the scaled mean for each level 
of each selected effect. The means for each effect are preceded 
by the designation of the effect. The means are printed in the 
standard factorial order (see Input 5). If the Transfer Control 
switch is depressed the means will not be printed but the effect 
designation will be printed. If any selected effect contains more 
levels than are printable on one line an automatic carriage return 
(ACR) must be used. The ACR should be placed to allow at least 
5 entries per line and preferably more, (if only 5 entries per 
line are provided, the analysis of variance will be double spaced.) 
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2. Analysis of Variance: Under the appropriate headings of "Effect", 
"d.f." (degrees of freedom), "S S" (Sum of Squares), "M S" (Mean 
Square) and "100 ms/ems" (scaled mean square divided by error mean 
square), the program prints: 

a. total, total d.f. and total SOS. 

b. For each selected effect, the effect designation, d.f., SOS, 
M S as well as 100 ms/ems unless the M S exceeds 5,368,709, in 
vhich case the latter will be omitted. 

c. The word "error" (residual), d.f., S S, M S. This line will 
contain the effects of all interactions of order higher than 
the highest computed as well as the variation within individual 
cells. 



Method: 

A standard computational procedure is used by the program [l]. 
In particular, for any effect the S S is computed as: 

2 [(P2) 2 /n) - (Tot 2) 2 /abcder - (S S for Main Effects and Lower ordered 

interactions in effect) 

where P2 is the partial sum for a level 

and n is the number of observations in the partial sum. 

Determination of the SOS for other effects to be subtracted from the 
first two terms of the above expression is made by the masks contained 
in 1532-1562 of the program. If any of these effects have not been 
computed, a zero is subtracted in place of them. For example, if the 
SOS for a is computed and the SOS for b is omitted, the SOS for 
ab contains the effect of b as well as ab. In this case the ab 
represents a "b within a" effect. 
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Since each (z) /n may be subject to a round-off error of 1 in the last 
place, the accuracy of the output is limited only by these errors. 



k. Operating Procedure 

With the Program Input routine (10.4) in OOOO-0263, store the subroutines 
as follows: 

Routine Location 

Log k x (18.0) if required 1700 - 1857 

a-numeric (19.0) 1900 - 1957 

Integer Printout (J4-172) 1000 - IO58 

Data Output 30 (J4-173) 2500 - 2651 

Double Precision Sum of Squares or Products 

(Fl~l64) 6000 - 6263 

Suctorial Analysis Lo - Lo + 1662 

If it is desired to relocate the subroutines 18.0, 19.0, J4-172 and 
J4-173 because of space requirements for data and partial sums or 
because of other storage requirements of the user, fill the appendix 
program in Lo + 1663 to Lo + 1739 by pressing "start compute" at the 
completion of the filling of the program tape. At the completion of 
filling the appendix program, depress the manual input switch on the 
flexowriter and press "start compute". Type and fill: 

xz (Lo Output 30) J4-173 

xz (Lo Integer Printout) J4-172 

xz (Lo a-numeric) 19.0 

xz (Lo Log^ x) 18.0 if required. 
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(Note that provision is not made for the change of location of Fl-164.) 
Halt and transfer to Lo + 1700. When the computer stops at Lo + 1737 
the appendix program may be destroyed. 

In addition to the storage requirements of the program (17 tracks) and 
the subroutines (less than 9 tracks) the program also uses 6300 - 6331 
for the storage of d.f . for the analysis of variance and 6332 - 6363 
for the storage of Sums of Squares. The order of storage is the same 
as that of the codewords (1500 - 1531) • The program uses the binarization 
routine of 10. k to binarize Lo (data) and Lo (PZ) (see 0055 and 0062 of 
the program) . 

The Transfer Control switch should be up unless the means are not desired. 

The Breakpoint 16 switch should be up. unless more than one problem is 
to be run. If Breakpoint l6 is depressed, the program automatically 
returns to Lo of the program to receive another problem. 

To perform an analysis, place the data tape in the reader and halt and 
transfer to Lo of the program. 

Tab stops should be placed at intervals of at least 6 with an ACR at the 
end if the problem requires it (see Output). 



Program Stops : 

0238 - a + 5 of DPS0S0P (Fl-164) calling sequence. The total sum of 

30 
squares exceeds 2^-1. Do not continue. If the start is pressed, 

the program will continue with an incorrect total SOS and hence 

an incorrect error sum of squares. If this stop does occur, enter 
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the modification (see below) and continue by transfering to Lo + 0238. 

0908 - Divide check - abcder/abcder at 0. The recommendation for effect 
selection vas not followed, Actiontgo to manual input on the 
console, type 7vwwwwwq and return to normal operation and start. 

1301 - Following stop at 0908: exror mean square is 0. Press start to 
continue. 100 ms/ems will be incorrect. Other: error mean square 
is or 1. Press start to continue. If error mean square is 1, 
the results will be correct. If 0, 100 ms/ems will be incorrect. 

1454 - Breakpoint 16. The problem is completed. 



Modification 

If the program stops at Lo + 0238 because the total SOS exceeds 
2^°-l or to guard against this stop, make the following modifications. 
(Lo = initial location of program; Mo = initial location of modification.) 



1. Change 


Lo + 0238 


to xu(Mo) 






2. Add: 












Location 


Program 
/OOOO 


Input 


Code 


Instruction 


Note 


Mo 


000 




b(Lo + 0236) 


Lo data 


Mo + 1 








y(Mo + 5) 




Mo + 2 








y(Mo + 8) 




Mo + 3 








a(Lo * 0237) 


abcder at 29 


Mo + h 








y(Mo + 26) 




Mo + 5 








b[ ] 


datum at 30 



10 - 



P4-ZZ1- 



Location 


Program Input Code 


Instruction 


Note 


Mo + 6 


a(Mo + 23) 


5 at 30 


Mo + 7 




m(Mo + 24) 


1/10 at C 


Mo + 8 




c[ ] 


datum 


Mo + 9 




l>(Mo + 5) 




Mo + 10 




a(Mo + 25) 


1 at 29 


Mo + 11 




y(Mo + 5) 




Mo + 12 




y(Mo + 8) 




Mo + 13 




s(Mo + 26) 




Mo + Ik 




t(Mo + 5) 




Mo + 15 
Mo + 16 




:H 




Mo + IT 


,0000005' 


20itkrjt 


Print: 


Mo + 18 




6f720jitf 


"rescale y by l/lO" 


Mo + 19 




06l2060f 




Mo + 20 




12060 j 26 




Mo + 21 




0jO42Ovq 




Mo + 22 




u(Lo + 0233) 




Mo + 23 


,0000004' 


OOOOOOOf 


5 at 30 


Mo + 2k 




OJjjJJjJ 


1/10 at 


Mo + 25 




00000004 


1 at 29 


Mo + 26 




OOObOOOO 


Test for Loop 



• 



• 
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Descaling Output 

If the data have not "been transformed and they have been prescaled "by 
10^ and postscaled by 10 , then the output is descaled by dividing by 



10 where 


n 






p + q + 1 


for means 




2(P + <l) 


for S S, M S 







for d.f. and 




2 


for ms/ems (F) 



If the logarithmic transformation is used 



divide by 


and 


subtract 




10,000 


P 


+ q 


for means 


1,000,000 







f or S S, MS 


1 







for d.f. 


100 







ms/ems 



Timing ; 

The sample problem (3x3x3) required k minutes 20 seconds. 



Reference 



[l] Snedecor, George. Statistical Methods 5th Ed. 
Press, Ames, Iowa (1957) • Sections 12.6, 12.11 



Iowa State University 
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Sample Problem 

The sample problem la a 3 x 3 x 3 factorial for which the complete analysis 

Is desired. The data is: 







*1 


A 2 


*3 


B l 


C l 


1.59 


2.60 


1.46 




C 2 


3.95 


4.54 


4.17 




C 3 


1.1*9 


1.12 


1.50 


B 2 


C l 


0.25 


O.98 


I.03 




C 2 


2.55 


4.22 


4.55 




C 3 


2.51 


2.70 


1.72 


B 3 


c l 


1.84 


2.37 


1.95 




C 2 


3.63 


3.62 


4.92 




C 3 


3.78 


3.63 


2.78 


Since r is 1, it is necessary 


to alter 


the effect selectors. 



In order to 

eliminate the decimal places, it is necessary to prescale by 100, and 

since it is desirable to have at least four digit numbers, the data may 

he post scaled by 10. If the data is to be stored from 3000 on, and 

the partial sums from 3100 on, the data tape contains: 

Sample Problem' 

a'S^'l'lT 

O'l'l'l'l'l'l'O' 

3000'3100'lOOx'lO'y' 

159' 395' 149' 25 '255' ... 195'492 I 278» 

The results are as shown on page 14. 

If, in the same data, it is assumed that the B's are subclasses within 

A and the C's are multiple observations within the B's, the appropriate 

analysis is a hierarchial as shown on page 15 . 

For this example the data tape contains: 

Sample Problem' 
3«3«l»ltii 3 i 

O'l'O'l' 

3000 • 3100 • lOOx • 10 • y' 

159*395' ... 492' 278' 
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ANOVA 

Sarrole Problem' 

3 , 3 , 5 , l , i*i* 

O'l'l'l'l'l'l'O' 

3000*5100 • 

y = [lOOx'] x 10' 

TRANSFORM: y' 

159*395 * 1^9'25 '255 '251' 184 '363 , 378'260 I U5U '112 l 9B'U22 '270'257 '362 '363 ' 

li^6 I Ul7•l50 , 103 , ^55 , 172 , 195 ,1 +92 , 278 , 

SCAIED MEANS x 10 



23988 



28644 



26755 



2*4911 



22788 



31688 



ab 



23433 
25766 



17699 
24333 



30833 

32166 



27535 



26333 



32066 



15633 



40166 



23588 



ac 



12266 
14799 



35766 
451+66 



25933 
19999 



19833 



41266 



24833 



be 



18835 
20533 



42199 
40566 



13699 
35966 



7555 



57733 



23099 



Effect 

total 

a 

b 

ab 

c 

ac 

be 

error 



d.f. 

26 
2 
2 
4 
2 
4 
4 
8 



ANOVA 

SOS 

43801430 

986895 

3889563 

582635 

28199939 

2608725 

5584523 

1949150 



M S lOO.ms/ems 



49341+7 
1944781 

145658 
14099969 

652181 
1396130 

243645 



203 

798 

60 

268 
573 
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ANOVA 

Sarmle Problem' 
Wl'l'l'V 
O'l'O'l' 
3O00»51O0 l 

y = [lOOx'j x 10' 

TRANSFORM: y' 
159»39 5 'l! + r'o 5 > ?55 . 251 i lflu . 563 . vr8 . 26o , l+sU , i:i2 , q8I1+22 , 270 , ,^ 2 , 6 , 

lU6 , '+17 l 150 , loyU55 , i72 , l95'H92'278 t 

SCALED MEANS x 10 



23988 



286W 



2675: 



ab 



25*+33 
25766 




17699 
2^333 


5 0833 
32166 

ANOVA 


27533 


26333 


Effect 


d.f. 




SOS 


M S 


100. ms /ems 


total 


26 




*4 3801U 50 






a 

ab 

error 


2 

6 

18 




986895 
UU72108 

583^2337 


1+9314*7 

7^5366 

2130129 


23 

35 



52066 
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FACTORIAL ANALYSIS 



Program F4-222 



Problem 



PogeJL.of.34 



W For 






Date. 


_l/2.6/6l_ 

Numb 


Trock 








R. A. La 


Tim 


*I4jiZ2JL- 


Program 
Input Codes 


By - 




Instruction 


Notes 


Optimi 


cation 




i 






, . 


— — 




Loc. 


Op. 


Add. 


Not 1 Ok, 

UT | 


I Not 


Not 
DM 


N 






j y 


D 


3nly 






0,0, 00 




! 

1 x, r 


1, 9, 0, 


(19.0) 


50 


43 


36 


29 


22 


15 


03 






01 




i x, u 


1, 9| 0, 




51 


44 


37 


30 


23 


16 


09 




, ,0,0,0,0,0,0,3 ' 


02 


2, ( 


V' 8 


2, 0, 1, 


AK0VA 


52 


45 


38 ' 


31 


24 


17 


10 






03 


7, ; 


?,3, 2 


4, 6, 3i A 




53 


46 


39 


32 


25 18 


11 






04 


Jjj 


2,1.8 


2, 0! v, q 




54 


47 


40 


33 


26 


19 


12 


< 


I ; ; ' ; ; ; 


05 




i Xi *n 


0, 0, S, S 




55 


48 


41 


34 


27 
28 


20 


13 






06 




,b 


1,1,3,5 


ul4l0 


56 


49 


42 


35 


21 

_. 1 


14 






07 




i , c 


1,4,5,9 


j input routine 


57 


50 


43 


36 


29 


22 1 15 

_| 






08 




x,i 


0,0 5,8 


read job designation 


58 


51 


44 


37 


30 


23 

— , — ; 


16 






09 




,b 


1,6,5,2 


c(Lo a) = cl654 


59 


52 


45 


38 


3' 


24 1 


17 






10 




i i a 


1,6,2,5 


5 at 11 


60 


.53 

1 


46 


39 


32 


25 


IB 






11 




1 ' r 


1,6,1,8 


data input 


61 


54 
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Optimixation 


1_„ ±_ J_ 4- ■ 1- -L— ' 


Loc. 


Op. 


Add. 


Notes 


Not 
UT 


Okay 


Not 

D 


Not 
DM 


N 1 
Only, 


j 


0,7, 32 


, , ,t 


0,7, 3, 5 




18 


11 


04 


61 


54 


47 


40 j 




33 

__i „J. 

34 


i | i r 


1,0,4,9 




19 


12 


05 


62 


55 


48 


41 ! 

1 i 




i | .u 


0,9,1, 3 




20 


13 


06 


63 


56 


49 


42 1 




35 


, , ,b 


0,9,0,7 


xb6238 reset 


DPS0S0P 


21 


14 


07 


00 


57 


50 


43 ; 




36 


, | x , c 


6,1,4,5 




22 


15 


08 


01 


58 


51 44 


. — 1 1_ -. J j 1 1 — J f- 


37 


, | ,u 


1,2,3,2 


A of V 


23 


16 


09 


02 


59I 52 1 4 W 

_._ i w 




38 


, | ,b 


1,6,5, 3 


ctr c #1 


(oRioUoRpo) 


24 


17 


10 

i 


03 j 60 j 53 j 46~ 




39 


ii i s 


0,8,0,41 1 at 30 


(0749) 


25 


18 


11 ! 04 1 61 54 ! 47 

[__ ! --4~ • 




40 


I 1 ,t 


oj + 6 i 2 




26 


19 


12 ! 05 I 62 ■ 55 | 48 , 

.... 1 1 1 .._ ! - - 




41 


i I ,c 


1.3,2.7 


ctr 'ill 


27 


20 


13 | 06 i 63 56 


, 19 

! 50 
51 

5. ' 




42 


• 1 ' b 


[. , ,1 




28 


21 


14 1 07 00 • 57 

! t 
• 1 1 1 




43 


■ I .a 


[.Pf J 




29 


22 


15 j 08 01 i 58 

1 1 1 ■ 




44 


. | |C 


[ ,p2 ,1 




30 


23 


16 


09 , 02 


59 




45 


, , iU 


0,7,5,6 




31 


24 


17 


10 


?3 


60 j * 




46 


, | ,b 


[liO|P?l 




32 


25 


18 


ll 

1 


04 1 -1 


i 5" ! 

1 j 

; 55 1 




47 


. |X,Z 


0,0 0,2| 1 at 28 


33 


26 


19 


12 


05 ! 62 




48 


, , ,b 


1,3,2,7 


ctr i7 ; l 


(0759) 


34 


27 


20 


13 


06 I 63 1 56 • 

1 1 




49 


, , iU 


0,7,3,9 




35 


28 


21 


14 


07 , 00 ! 57 




50 


i ,x,z 


0,0 0,1 




36 


29 


22 


15 


08 j 01 


! 3 * 
i 59 


_l 1 1 j 1 1 1 


51 


' 1 ,c 


t. , ,] 


(1010) part 


37 


30 1 23 

1 


16 


09 


02 




52 


. 1 ,b 


0.8J3.8 


ctr 


of clear 


38 


31 


24 


17 


10 


03 | 6C 




53 


i 1 ,s 


1,0,3,9 


vwww.1 


loop 


39 


32 


25 ' is : 11 

. 1 j 


04 ! 61 

i 1 




54 


' 1 '* 


[. , J 




40 


33 


26 ! 19 12 I 05 ' 62 

1 ' h 




55 


i i iU 


l,0|0,8i 


41 


34 


27 I 20 

1 


lo 06 . 63 




56 


. 1 ,b 


0,7 ,4,2 


(Olh^) 


42 


35 


28 


21 


14 07 


| 00 

|o-, 

_i 




57 


1 1 < a 


1.2,1,5 


1 at 29 


43 


36 


29 


22 


15 1 08 




58 


1 1 l c 


0.7,4,2 




44 


37 


30 


23 


16 


09 j 02 




59 


1 1 (11 


,7 ,4 ,8 




45 


38 


31 j 24 


17 


10 


1 03 
j 04 


. 1 0i o, o» o, a o, 2 


• . , 60 


ill Oil 


a, 1. a, 




46 


39 


32 


25 


18 | 11 




61 


k, 0.0,0 0,0,0, C 


-6 at 4 


47 


40 


33 


26 


19 


12 


T* 

_i 


I..!,.. 


62 


, 1 ,b 


1,1, 3, it 


ctr v/2 


(0740) 


48 


41 


34 


27 


20 


13 


i l 


63 


I i |S 


1, 1, 4, 9l 1 at 30 




49 


42 


35 


28 


21 


14 j 07 
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Problem 
For 



Factorial Analysis 



Dot* 



Page Uof Jk 

I/26/6I Track 



Progrom 
Input Codes 


Ry R. A. L 


wntrn 






Number FA "ZZZ 
Iptimizotion 


C 


1 










Loc. 


Op. 


Add. 


Notes 


Not 
UT 


Okoy 


Not 

D 


Not 1 N 




DM 


Only 




0, 8, 00 


'1 
, | , t 


8 2 6 


loop 3 


50 


43 


36 


29 


22 


15 


08 




01 


' 1 |U 


0.8, 0, 5 




51 


44 


37 


30 


23 


16 


09 


, ,0,0,0,0,0,0,3 


02 


[. , . 


' 1 ,] 


N, of binarization 


52 


45 


38 


31 


24 


17 


10 




03 


[. , . 


. , ,1 


1 
N„ of binarization 


53 


46 


39 


32 


25 


18 


11 




04 




. | ,2 


1 at 30 


54 


47 


40 


33 


26 


19 


12 


1! ! ! j ! ; ! 


OS 


1 1 ' c 


1.1.3, u 


o±r p. (080l) 


55 


48 


41 


34 


27 


20 


13 




06 


. , ,b 


1,4,4,9 


1 at 29 


56 


49 


42 


35 


28 


21 


14 




07 


. I .a 


0,7,4.3la[ pZ ] 


57 


50 


43 


36 


29 


22 


15 




08 


. | .y 


0,7,4,4 




58 


51 


44 


37 


30 


23 


16 




09 


. | ,y 


0.7,4,3 




59 


52 


45 


38 


31 


24 


17 
18 




10 


. 1 iU 


0,7,3,8 




60 


53 


46 


39 


32 


25 




11 


, . .t 


0,8,3,2 


loop 4 (0828) 


61 


54 


47 


40 


33 


26 


19 
20 


1^. ..... 


12 


. | ,c 


0,2,6,2 


ctr #3 


62 


55 


48 


41 


34 


27 


9 


13 


, . ."b 


0.2,6.3 


Lo ? 


63 


56 


49 


42 


35 


28 


21 




14 


. . .y 


0.7,4,3 


j 


00 


57 


50 


43 


36 


29 


22 




15 


. . j 


0.7J4.4I 


01 


58 


51 


44 


37 


30 


23 




16 


, , ,b 


0.2,5,9 


ctr c #2 


02 


59 


52 


45 


38 


31 


24 




17 


, . ,8 


0,2,6,0 


1 at 30 


03 


60 


53 


46 


39 


32 


25 


)..,,,., 


18 


,U 


0,8,1.9 




04 


61 


54 


47 


40 


33 


26 




19 


. 1 ,c 


1,1,3.4 


ctr #2 


05 


62 


55 


48 


41 


34 


27 




20 


, 1 ,u 


0.7,3.8 




06 


63 


56 


49 


42 


35 


28 
29 


, ,0,0,0.0,0,0,3 


21 


liW.w, q 


0,0,0,0 


mask 


07 


00 


57 


50 


43 


36 




22 


9,3,8.8 


0,0.0,0 


-55,536 at 16 


08 


01 


58 


51 


44 


37 


30 
31 




23 




. j .2|l at 30 


09 


02 


59 


52 


45 


38 




24 


. | ,b 


0.Q,6. 


ctr c #3 (0849) 


10 


03 


60 


53 


46 


39 


32 




25 


, , ,c 


0.2,6,2 


ctr #3 


11 


04 


61 


54 


47 


40 


33 




26 


. , ,b 


0.2,6.2 


ctr #3 (0800) 


12 


05 


62 


55 


48 


41 


34 




27 


.,,S 


1. 1, 4. 9 


1 at 30 


13 


06 


63 


56 


49 


42 


35 




28 


, I ,U 


0.8,1,1 




14 


07 


00 


57 


50 


43 


36 


* . . . , . . 


29 


, . .u 


0, 0, 4, 8 


see (0043) 


15 


08 


01 


58 


51 


44 


37 


p.. .. , 


30 


r, , , 


, , ,] 


cd 


16 


09 


02 


59 


52 


45 


38 


,,,,,, 


31 


1 |X|i 


Q 0, Q 0| 1 at 13 


17 


10 


03 


60 


53 


46 


39 



LPR BI24-I REV. 7/80 



17 Of 36 



PmhUm Factoria l Analysis 

For - 



Date _ 



Page l8 f 3JL 
1/26/61 Track k 



' ~Pro 9 ,o, '" 
Input Codes 


Loc 


Ry R. A. L< 
Instruction 


amm 




Number f *\- ~^ £mf 




Optimisation 


T 




h— +-—- 


Op. 


Add. 


Notas 


Not 
UT 


Okay 


Not 
D 


Not 
DM 


N 
Only 




0,8, 32 


, , ,b 


1, 1, 1, 8 


r.tr J4 (0811) 


18 


11 


04 


6! 


54 


47 


40 


1 i — t [ — J — t — 1 — 


33 


. 1 , s 


1,3,6,2 


1 at 30 


19 


12 


05 


62 


55 


48 


41 




34 


I 1 ,t 


0,8,5,2 


loop 5 


20 


13 


06 


63 


56 


49 


« 




35 


1 1 ,u 


0,8,3,9 




21 


14 


07 


00 


57 


50 


43 


. ,0,0 ,0,0 ,0 i0 ,3 


\, , 36 


8,0,0,0 


0,0,0,0 


-1 at ... .. 


22 


15 


08 


01 


58 


51 


44 1 




37 


r. , , 


, , ,1 


word for print loop 


23 


16 


09 


02 59 


52 
53 


k 




38 


r, , , 


' 1 ' ] 


ctr for intuit and clear loop 


24 


17 


10 


03 


60 




39 


. 1 ,c 


l.ip.fil ntr #4 (0835) 


25 


18 


11 


04 
05 


6! 
62 
63 
00 


54 


47 




40 


, 1 ,b 


1,1,2,6 


ctr c #2 at 29 


26 


19 


12 


55 
56 
57 


48 
49 
50 




41 


• | ,a 


0,2,6, 3 


L03 


27 


20 


13 


06 
07 




42 


, , , c 


0,2,6,3 


L03 


28 


21 


14 




43 


. j |U 


0,8,2.4 




29 


22 


15 


08 


01 


58 


51 

52 




44 


, , .b 


0,Q, 3.0 


ctr c 4!h (0856) 


30 


23 


16 


09 


02 


59 




45 


, j 1 s 


0,2,6,0 


1 at 30 


31 


24 


17 


10 j 03 


60 
61 


54 




46 


, | ,c 


1,1,1,8 


ctr #4 


32 


25 


18 


'2 


04 
05 


, 1 1 I 1 1 1 


47 


■ , ,b 


1,0,1,21 Lo? 


33 


26 


19 


62 


55 


1 1 1 1 1 1 i 


48 


1 j ,c 


0.2,6,3 


L03 


34 


27 


20 

1 


13 


06 


63 


56 




49 


i | |U 


0,8,2,4 




35 
36 


28 
29 


1 1 



22 


07 


00 

_ -1 


57 

L . _ 




50 


1 iX, z 


0, 3, 2 




15 | 08 


02 j 59 




51 


[, , , 


, , ,1 


v 2 
Zx 


37 


30 


23 j !6 

1 1 


09 




52 


. , ,b 


1,0,2, 4 


ctr #5 (0834) (0903) 


38 


31 


24 ; 17 


10 


03 1 6C 

.. J 




53 


, 1 , s 


0,8,0,4 


1 at 30 


39 


32 


25 ; 18 ! P. i 04 , 61 




54 


, , .t 


0,8,5,7 


loop 6 


40 


33 


26 


•'! '■'? ' 05 ; 62 
20 '. 13 ! 06 i 63 




55 


1 1 , c 


1, 0, 2, 41 ctr #5 


41 


34 


27 




56 


11 ,u 


0, 8, 4, 4 




42 


35 


28 


2' 14 


07 j 00 




57 


, 1 ,b 


1, 0, 2, 9 


ctr 46 (0854) 


43 


36 


22 

23 

_ 1 


'5 


08 


0! 




58 


1 1 , s 


0,8,2, 3 


1 at 30 


44 


37 


30 


16 


09 02 | 

10 j 03 j 




59 


. | it 


1,0,1,4 


exit partial £ 


45 


38 


3! 


24 j 17 




60 


I | ;C 


1,0,2,9 


ctr ,/6 


46 


39 


32 


25 I 18 n 

. 4 L - . 


04 ; 

, 

05 : 




61 


, | ,b 


1,0,1,2 


Loo 


47 


40 


33 


26 1 19 1 12 


t 

I 1 i 1 I 1 1 1 


62 


111a 


0, 8, 0, 3 


ctr c u -2 x ctr c i'4 at 29 


48 
49 


41 | 34 

_ ,i 


13 i ^B 


I ...!... 1 


63 


, , ,c 


1. 0! 1, 2| loo 


42 


35 


28 


2. 


14 


07 | 
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Problem 
For 



F actorial Analysis 



Date 



PageJ.9of.3lt 

1/26/61 Track _. 







3y 


R. A. 


Lamm 






Number ._££.:: 2,2 Z_ 

ipf imixation 


Input Code* 




1 
i 1 i 1 1 f 1 










Loc. 


Op. 


Add 


Notes 


UT | ° kay 


Not 
D 


Not 1 N 




DM 


Only 




0,9, 00 


1 j 1 u 


0, 9| 0, 1 




50 


43 


36 


29 


22 


15 


08 




01 


,b 


1,6,4, 4 


ctr c #5 (1007) 


51 


44 


37 


30 


23 
24 


16 
17 


09 




02 


■ I ,c 


1,0.2,4 


ctr #5 


52 


45 


38 


31 
32 


10 


1 1 i 1 ; 1 t 


03 

1 1 


I 1 l u 


0,8,5,2 




53 


46 


39 


21 1 


18 


11 


, ,0 ,0 ,0 .0 ,0 ,0 ,4 


, 04 


1,1,0,1 


w.q.OiO 


mask 


54 


47 


40 


33 


26 
27 
28 


19 

20 


12 


• 


05 


g. 2,0,0 


0,0,0,0 


-156 at 8 


55 


48 


41 


34 


13 




06 


[. , , 


, , .] 


N. of binarlzation #PZ 


56 


49 


42 


35 


21 


14 


1 1 I 1 1 1 1 


07 


, | ,b 


t | j 

3 1 q 1 9 . 8 1 xb6238 (see 0735) 


57 


50 


43 


36 


29 


22 


15 


1 i 1 I 1 1 ! 


08 


, , ,d 


0,2,3,7 


abcder (0928) 


58 


51 


44 


37 


30 


23 


16 


11111, I 


09 


, ,x,h 


6,2,5,9 




59 


52 


45 


38 


31 


24 


17 


1 1 1 | 1 1 1 


10 


, |X,P 


1,6,6,0 




60 


53 


46 


39 32 


25 


18 


1 1 1 | 1 1 1 


11 

1 1 


1 1 l c 


0,2,6,1 


l/n at 


61 


54 


47 


40 


33 


26 
27 


19 


ffe , . , , , , 


12 

1 1 


1 I ,u 


1,6,2,0 




62 


55 


48 


41 


34 


20 


• 

1111;, 1 


13 


■ i r 


1,2 2,8 


begin PZ, SOS loop 


63 


56 


49 


42 


35 


28 


21 


1 1 i j 1 1 . 


14 


1 1 i u 


1,2,2,2 


print heading 


00 


57 


50 


43 


36 


29 


22 


1111,1 1 


15 


, ! ,b 


0,9,3, ol ctr c #4 


01 


58 


51 


44 


37 


30 


23 


1 1 1 1 1 1 1 


16 


1 | ,n 


0,2,5,9 


ctr c #2 


02 


59 


52 


45 


38 


31 


24 


4fc . . | . . . 


17 


, | .b 


0,8,0,3 


loop 6 incrementer at 29 


03 


60 


53 


46 


39 


32 


25 


1 1 1 1 1 1 1 


18 


■ i n 


1,4.0.4 


ctr c #6 


04 


61 


54 


47 


40 


33 


26 


1 1 I 1 1 1 I 


19 


1 1 > m 


0,9,6,2 


1 at 1 


05 


62 


55 


48 


41 


34 


27 


1 1 1 1 1 1 1 


20 


, | .h 


0,9,0,6 


#PZ at 29 


06 


63 


56 


49 


42 


35 


23 


1 1 1 1 1 1 I 


21 


1 1 , s 


0,7,5,0 


1 at 29 


07 


00 


57 


50 


43 


36 


29 


1 1 1 1 1 1 1 


22 


, | ,h 


1,3,0,8 


d.f . at 29 


08 


01 


58 


5) 


44 


37 

38 


30 


11111.1 


23 


, 1 ,n 


0,8,3,11 1 at 13 


09 


02 


59 


52 


45 


31 


1 1 1 1 1 1 1 


24 


, | ,a 


0,7,4.6 


bf PZ ] 


10 


03 


60 


53 


46 


39 


32 


1 1 1 1 1 1 1 


25 


' 1 ,r 


0,7,5,4 


clear partial Z 


11 


04 


61 


54 


47 


40 


33 


1 1 1 1 1 1 , 


26 


, | ,u 


1,0,0,8 




12 


05 


62 


55 


43 


41 


34 


1 1 1 1 1 1 1 


27 


, | ,b 


■■A r 
0,9,0,6 


#PZ at 29 


13 


06 


63 


56 


49 


42 


35 


1 1 1 1 1 1 1 


28 


1 1 ,u 


0,9,0,8 




14 


07 


00 


57 


50 


43 


36 


ft ' 1 ' • ' 


29 


[. , .b 


[. , .1 


b[Lo PZ + #PZ] 


15 


08 


01 


58 


51 


44 


37 


w 

I « . . 1 . . , . 


30 


[. , , 


' 1 l] 


ctr c #4 


16 


09 


02 


59 


52 


45 


38 


1 ...!.. . 


31 


, , ,b 


0, 7, 4, 6lb[PZ] (1622) 


17 


10 


03 


60 


53 


46 


39 
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Program 
Input Codes 







,0 







J I I L 



p rnhl .. Factorial Analysis 

For_ 

g R. A. Lamm 



Page^Qof^i. 

Date I/26/6I Track ^^ 

Nnmher fA "Z Z ^P 



Instruction 



Optimization 



Loc. 



32 



33 



34 



35 



36 



37 



Op. 



38 



39 



40 



41 



42 



43 



44 



45 



46 



47 



48 



49 



50 



51 



52 



53 



54 



55 



56 



57 



58 



59 



60 



61 



62 



63 



hfi 



iB 



XjC 



Add. 



1,0^.6 

1 



1.0 



°i2 



°i2 



0,8 



■ u 



_£ 



jU 



.xb 



_ji 



,u 



^ 



.u 



-lk 



ai 



iU 



6,2 



0_& 



±A 



1,3 



0,9 



\r.k 



liO 



0^2 



0,2 



0,9 



1,1 



laP. 



l,k 



1.0 



!£ 



M 



iiO 



1,0 



111 



111 



111 



0,0 



_l L 



0,0 







6 



















_1 L 



8 



Notes 



SOS loop 



Lo, 



#PZ 



loop test 



a 



- T for SOS loop 
"% J 



km ctr c jj6 











1 at 30 



1000 at 2k 



ctr ;r6 



(09*H) 



Not 
UT 



18 



19 



20 



21 



22 



23 



24 



25 



26 



27 



28 



11 



12 



13 



14 



15 



16 



17 



18 



19 



Okay 



04 



05 



06 



07 



08 



09 



10 



11 



12 



20 



21 



29 



ctr c #2 



1 at 30 



I 



6 1 ctr c 



at 29 



u[a+2] 



k at 29 



1 at 17 



SOS 



(12H0 



SOS 



8 



c 



1 d.f. 



30 



31 



32 



33 



34 



35 



36 



37 



38 



39 



40 



41 



42 



43 



22 



23 



24 



25 



26 



27 



28 



29 



30 



31 



32 



13 



14 



15 



61 



62 



63 



00 



01 



02 



03 



04 



05 



Not 

D 



54 



55 



56 



57 



58 



59 



60 



Not 
DM 



N 
Only 



47 



48 



49 



50 



51 



52 



53 



61 54 



62 I 55 



40 



41 i 



42 



43 



44 



45 ; 



47 



06 



07 



08 



16 



17 



18 



19 



20 



09 



10 



63 



00 



01 



02 



03 



11 



12 



13 



21 14 



22 



23 



24 



33 



34 



35 



36 



ctr c #3 - SOS for P.O. 



cde 



I 



]| cder 



44 



45 



46 



47 



48 



49 



37 



38 



39 



40 



41 



42 



25 



15 



04 



05 



06 



07 



08 



56 



57 



58 



59 



60 



48 



49 



50 



51 



52 



61 



62 



63 



54 



55 ' 



56 I 



00 ! 57 



01 



16 



17 



09 



10 



18 



11 



02 



03 



59 1 



60 • 



04 I 61 j 



26 : 



!9 ! 12 I 05 



27 



28 



29 



30 



31 



32 



33 



34 



35 



20 



21 



22 



23 



24 



25 



26 



27 



23 



14 



15 



16 



17 



18 



19 



20 



21 



06 



07 



08 



09 



10 



11 



12 



13 



62 



63 



00 



01 



I 



02 I 

03 ! 



04 



05 



14 I 07 ; 
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.PM 51242 Rf-;V. 7 60 



Problem 
For 



Factorial Analysis 



rw« 1/26/61 



Page.2J.of 3k 
Track 



Wf Progrom 
Input Codes 


p R. A. Lamm Number p4 -ZZ 2 

ln»tr„cti n OptlmUatlon 


1 
1 1 1 1 1 1 1 










Loc. 


P . 


Add. 


Notes 


Not 
UT 


Okay 


Not 
D 


Not 

DM 


N 
Only 


1 




1 ,0 , 00 


I 

i3.q.c 


3,w,0,0 




50 


43 


36 


29 


22 


15 


08 




01 


, , ,b 


1.6,4.4 


ctr c #5 (0951) 


51 


44 


37 


30 


23 


16 


09 


' 


02 


, | ,n 


0,9,6,0 


ctr c#3 


52 


45 


38 


31 


24 


17 


10 




03 


, | ,n 


1,6,5,3 


ctr c #1 


53 


46 


39 


32 


25 


18 


11 




04 


, 1 ,m 


1,6,4,7 


1 at 2 


54 


47 


40 


33 


26 


19 


12 




05 


, ,x,c 


6,2,5,3 


n at 30 


55 


48 


41 


34 


27 


20 


13 


<* ! ! | ! ! 


06 


, ,X,T> 


1,6,6,3 




56 


49 


42 


35 


28 


21 


14 




07 


, | iU 


0,9,0,11 


57 


50 


43 


36 


29 


22 


15 




08- 


, | .y 


0,7,5,1 


part of 


58 


51 


44 


37 


30 


23 


16 




09 


. | iC 


0,813,8 


ctr clear 


59 


52 


45 


38 


31 


24 


17 
18 




10 


, 1 iU 


0,7,5,1 


loop 


60 


53 


46 


39 


32 


25 




11 


[, , , 


, , ,] 


SOS at 30 


61 


54 


47 


40 


33 


26 


19 




1? 


[, , . 


. , ,1 


Lo 3 PZ 


62 


55 


48 


41 


34 


27 


20 


11 . . ! . . . 


13 


[. , . 


, , ,] 


2 
ab at 30 


63 


56 


49 


42 


35 


28 


21 




14 


, , ,b 


0,8,5,0 


32 at 29 (0859) 


00 


57 


50 ! 43 


36 


29 


22 




15 


. , .a 


[ , , , 1 1 b(lo code word) 


01 


56 


51 


44 


37 


30 


23 


1 


16 


, | ,h 


1,1,3,8 




02 


59 


52 


45 


38 


31 


24 




17 


, , .h 


1,1,2,5 




03 


60 


53 


46 


39 


32 


25 


<).,.,.,. 


18 


, | ,e 


1,3,6,1 


vj 


04 


61 


54 


47 


40 


33 


26 
27 




19 


, | <a 


1,0,5,5 


3w00 


05 


62 


55 


48 


41 


34 




20 


, | ,y 


1,0,5,6 


SOS storage 


06 


63 


56 


49 


42 


35 


23 




21 


1 I |S 


0,8,5,0 


32 at 29 


07 


00 


57 


50 


43 j 36 


29 




22 


, | ,y 


1,1,5,1 


d.f. storage 


08 


01 


58 




44 | 37 

1 


30 




23 


. | ,u 


1,0,2,61 


09 


02 59 


52 


45 


38 


31 




24 


[, | . 


, , ,1 


ctr #5 and T.S. for SOS 


10 


03 | 60 


53 


46 


39 


32 




25 


[, , , 


' 1 ' 3 


total SOS at 30 


11 


04 


61 


54 


47 


40 


33 




26 


, , ,b 


[. \ ,1 


(1044) (1023) 


12 


05 


62 


55 


48 


41 


34 




27 


, ,x,h 


6,2,4,9 


ZX 


13 


06 


63 


56 


49 


42 


35 




28 


, 1 ,u 


1,0,3,0 




14 


07 


00 


57 


50 


43 


36 




29 


[. , . 


, , ,1 


ctr #6 


15 


08 


01 


58 


51 


44 


37 


#,,!... 


30 


1 iX,h 


6,2,5,2 


ZY (1028) 


16 


09 


02 


59 


52 


45 


Si 


",,',,, , 


31 


, . in 


1, 4, 3, 9l 10 at 31 


17 


10 


03 


60 




53 


46 


39 
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Problem. 
For 
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Date _l/2(5/6l_ 



Page 22 of A 
Track 



Progrom 
Input Codes 

1 r 


Loc. 


3 y R. A. Le 

Instruction 


mm 






dumber __f_ 

ptimizotior 


'Az2JL2^ 









i i i 1 i i i 


o P . 


Add. 


Notes 


Not 
UT 


Okay 


Not 

D 


Not 

DM 


N \ 




Only 


l i l — 1 — 1 — i — i 


1 ,0 , 32 


1 
, | iTQ 


1 1 

0,2,6,1 


l/n at 


18 


11 


04 


61 


54 1 47 i 40 ; 

— 1 — 1 — i 


J J 1 | l — i — I 


33 


, | it 


1,1,5,5 




19 


12 


05 


62 


55 t 


48 


41 

i 




34 


8,0.0, t 


1, 0,5,9 




20 


13 


06 


63 


56 


49 


42 1 
-1 




35 


, | ,u 


1,0,3,6 




21 


14 


07 1 00 


57 


50 | 43 | 

1 1 


i i i j — 1 — i — i — 


36 


, ,x,r 


2,6,5,1 


print mean x 10 (1158) (1035) 


22 


15 


08 ! 01 

: i , 


58 j 51 


44 ■■ 

, j 




37 


i ,XiU 


2,5,0,0 




23 


16 


09 ' 02 

[ 1 


59 | 52 




38 


i | iU 


1,0,5,9 




24 


17 


10 03 


60 


53 


46 1 


, rO ,0 ,0 ,0 ,0 ,0 ,1 


39 


i 1 ,v 


v,v,Vi,il 1 at 11 - 1 at 29 


25 


18 


11 ! 04 

r — | 1 


61 


54 


47 j 




40 


, , ,t> 


1,0,2,6 


(1122) (1112) 


26 


19 


12 i 05 


62 j 55 j 48 ' 




41 


1 , l a 


1,2,2,0 


1 at 29 


27 


20 


13 | 06 


63 j 56 

i ■ 


49 ; 

50 ! 

1 




42 


, , ,y 


1,0 2,6 




28 


21 


14 1 07 


00 


57 




43 


. ■ 1 s 


0,9,2,9 


B[ ] 


29 


22 


15 


08 


01 


58 | 51 j 




44 


it 


1,0,2,6 




30 


23 


16 


09 


02 1 59 


• 




45 


, ,x,p 


1,6.3,1 




31 


24 


17 


10 

il 


03 i 60 


5J 




46 


, 1 , u 


1,1,1,4 




32 


25 


18 


04 


61 


1 




47 


1 , x , a 


6,3 6, 3l (1058) 


33 


26 


^7 


12 


05 


62 


55 1 

] 




48 


1 I X , C 


6,3,6,3 




34 


27 


20 


13 


06 


63 


56 




49 


I 1 l u 


I<?| ?1 


exit PI, SOS loop 


35 


28 


21 


14 


07 


00 


• 




50 


I ■ l m 


0,8 3,6 


-1 at (1152) 


36 


29 


22 


15 


08 


01 


\ ' 




51 


1 , x , a 


6,33,1 




37 


30 


23 


16 


09 


02 


59 




52 


1 x 1 c 


6,3,3,1 


error d.f . 


38 


31 


24 


17 


10 


03 


6C 




53 


, , ,t> 


1,0.1,1 


SOS 


39 


32 


25 


18 


11 


04 


61 




54 


. , ,u 


1,0,5,6 




40 


33 


26 


19 


12 


05 


62 




55 


1 l x l z 


6,3,0,01 


41 


34 


27 


20 


QT 


06 


63 




56 


, . ,h 


[. , ,1 


store SOS ( 105*0 


42 


35 


28 


21 


14 


07 


00 




57 


1 1 l m 


0,8 3,6 


-1 at 


43 


36 


29 


22 


15 


08 


01 




58 


1 1 l u 


1,0.4,7 




44 


37 


30 


23 


16 


09 


02 




59 


i |X,r 


6,1, 4, 5 


(1156) (10310(1038) 


45 


38 


31 


24 


17 


10 


03 
04 




60 


i i x i u 


6,1,1,1 




46 


39 


32 


25 


18 


11 


i i I | i i i 


61 


i ,x,b 


6,2 5,1 


\ 


47 


40 


33 


26 


19 


12 


• 


\ \ i \ i \ \ 


62 


i i x i a 


6.2A8 


zx| 


48 


41 


34 


27 


20 


13 


06 ! 

j 


..iiii iii 


63 


i i Xi c 


6, a it, 81 


49 


42 


35 


28 


21 


14 


07 
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Problem 
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Dcite "I/26/6I 



Poge23of 
Track 



1 


W Program 
Input Codes 


p R. A. Lamm Number f^-ZZ-Z 
l-.tr.,rtlon Opfimliatlon 




' 












Loc. 


Op. 


Add. 


Notes 


Not 
UT 


Okay 


Not 
D 


Not 
DM 


N 
Only 












1.1, °° 


. |X,b 


6. 2! 5.0 


R L 


50 


43 


36 


29 


22 


15 


08 






01 


, . 1 a 


0,8 5.1 


zx| 


51 


44 


37 


30 


23 


16 


09 






02 


. ■ .h 


1, 0. 2. 4 


XI 

T.S. 


52 


45 


38 


31 


24 


17 


10 






03 


1 1 1 e 


1, 1, 5, 3 


3wwwwwwq 


53 


46 


39 


32 


25 


18 


11 






04 


1 1 i u 


1, 1. 0, 8 




54 


47 


40 


33 


26 


19 


12 






05 


. 1 .n 


l, *| 1, 7 


see 011Q 


55 


48 


41 


34 


27 


20 


13 


< 


^,0, 0,0.0, 0,0,2 ' 


06 


7, w,v v 


w, w. w, q 




56 


49 


42 


35 


28 


21 


14 






07 


c. , . 


, , , ]| der at 30 


57 


50 


43 


36 


29 


22 


15 




1 1 1 1 1 1 1 


08 


. 1 1 c 


0,8.5.1 


IX 2 (1104) 


58 


51 


44 


37 


30 


23 


16 






09 


. | ,b 


1,0,2,4 


T.S. 


59 


52 


45 


38 


31 


24 


17 






10 


. 1 in 


0,2.6.0 


1 at 30 


60 


53 


46 


39 


32 


25 


18 






11 


. 1 ,t 


1.1,1,9 




61 


54 


47 


40 


33 


26 


19 






1? 


■ . .u 


1,0.4.0 




62 


55 


48 


41 


34 


27 


20 


i 


| 


13 


[. , . 


. , .] 


total d.f . at 29 


63 


56 


49 


42 


35 


28 


21 






14 


. , ,b 


1.6,4,3 


total R„ (1045) 


00 


57 


50 


43 


36 


29 


22 






15 


i x i c 


6.2,5.11 


01 


58 


51 


44 


37 


30 


23 




> 


16 


1 I |U 


1, 3, 1, 7 




02 


59 


52 


45 


38 


31 


24 






17 


. 1 iii 


1.6,1.4 


(see 0231) 


03 


60 


53 


46 


39 


32 


25 


{ 


)...,... 


18 


£. , . 


, . J 


ctr #4 


04 


61 


54 


47 


40 


33 


26 






19 


, .x,b 


6, 2 4, 8 


(1111) 


05 


62 


55 


48 


41 


34 


27 






20 


, I 1 a 


l, 1, 4, 9 


1 at 30 


06 


63 


56 


49 


42 


35 


28 






21 


1 i x . c 


6, 2, 4, 8 


' 


07 


00 


57 


50 


43 


36 


29 






22 


, , , XI 


1, 4, 




08 


01 


58 


5) 


44 


37 


30 






23 


1 1 . a 


1. 3." 3. 8| 1 at 29 (0051) 


09 


02 


59 


52 


45 


38 


31 






24 


1 | 1 u 


0, 0, 3. 3 




10 


03 


60 


53 


46 


39 


32 






25 


[. , . 


, , .] 


b[Lo ext mask] 


11 


04 


61 


54 


47 


40 


33 






26 


[. J . 


, , . ] 


ctr c #2 at 29 


12 


05 


62 


55 


48 


41 


34 






27 


.b 


1, 6, 4, 2 


tot R, (1318) 


13 


06 


63 


56 


49 


42 


35 






28 


. X ! C 


6, 2 5. 




14 


07 


00 


57 


50 


43 


36 






29 


, , .b 


0. 8 5, 1 


2x£ 


15 


08 


01 


58 


51 


44 


37 


1 


i ..... . 


30 


1 |X,r 


6, 2, 3 5 




16 


09 


02 


59 


52 


45 


38 
39 


' ' , 


31 


1 i*, y 


$\h4 


17 


10 


03 


60 


53 


46 
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Factorial Analysis 



Date. 



Page 24 of .33 

I/ 26/6I Track 



Progrom 
Input Codes 




Ry 


R. A. Lamm 








Number i 
ptimizatloi 


> 




c 


7 ' 












Loc. 


Op. 


Add. 


Notes 




Not 
UT 


Oltay 


Not 

D 


Not 
DM 


N | 




Onlyj 




1,1,' 32 


I 

1 , ,c 


1 
1.0,1.1 


SOS at 30 


18 


11 


04 


61 


54 


47 


40 i 




33 


, 1 ,u 


1,1,3,6 




19 


12 


05 


62 


55 


48 


41 1 
j 




34 


[, , , 


, ,] 


ctr #2 




20 


13 


06 


63 


56 


49 


42l 

1 




35 


, I ,u 


1,4,6,0 


see 0006 


21 


14 


07 


00 


57 


50 


43 1 




36 


, 1 ,b 


1,4,4,1 


bl531 (Lo ext 


msk -1) (1133) 


22 


15 


08 


01 


58 


51 


44 1 




37 


■ 1 <y 


1,1,5,9 




23 


16 


09 


02 


59 


52 


45 ! 




38 


[, , ,b 


r, , ,i 


extract mask 


24 


17 


10 


03 


60 


53 


^ 




39 


. | ,h 


1,2,1,81 


25 


18 


11 


04 


61 


54 


47 | 




40 


1 1 , c 


1,2,1,9 




26 


19 


12 


05 


62 


55 


48 ! 




41 


1 iX.p 


1,6,2,7 




27 


20 


13 


06 


63 


56 


49 




42 


' 1 ,b 


1,1,5.9 


(0959) (1162) 


28 


21 


14 


07 


00 


57 


5C 

1 




43 


. I ,a 


1,2,1,5 


1 at 29 


29 


22 


15 


08 


01 


58 


51 ! 

1 




44 


1 1 .y 


1.1,5,9 




30 


23 


16 


09 


02 


59 


52 i 




45 


. | iU 


1,1,4.6 




31 


24 


17 


11 


C3 
04 


60 
61 


* 




4b 


1 | iS 


1,1,2,5 


bdo ext mask) 


32 


25 


ie 


w 




47 


, , ,t 


1,1,5,91 


33 


26 


19 


12 


05 


62 


55 1 


1 r 1 | 1 . . 


48 


1 1 .u 


1,1,5,0 




34 


27 


20 


13 


06 


63 

00 


if ' 
5/ 


, p p p p ,0 ,1 


. 49 




' 1 ,2 


1 at 30 


35 


28 


21 


14 


07 




50 


. | ,b 


1.3,0,8 


d.f. 


(1148) 


36 


29 


22 


15 


08 


01 


- - -I 




51 


■ , ,h 


t, , ,] 




37 


30 


23 ; 16 

1 


09 


02 




52 


1 | iU 


1,0,5,0 




38 


31 


24 ; 17 


10 


03 


6C i 


, P P P ,0 2 


, 53 


3 iW .w ,w 


•WiW|W,q 




39 


32 


25 18 


U -J 


04 


61 i 




54 


[ , , . 


' 1 ' 3 


de at 30 


40 


33 


26 : 5 9 


K :2 H 


05 


62 i 




55 


1 1 im 


1,6,2,7 1 -1 at 


(1033) 


41 


34 


27 


20 


13 


06 


63 1 




56 


8 i0 10 ,t 


1i0i5i9 




42 


35 


28 


21 


14 


07 


00 1 

1 




57 


1 1 im 


0,8,3,6 


-1 at 


43 


36 


29 


22 


15 


oe 


1 
01 




58 


1 1 > u 


1.0,3,6 




44 


37 


30 


23 


16 


09 
10 


02 




59 


1 | ib 


t, , ,] 


(1147) 


45 


38 


31 


24 


17 


03 




60 


1 \ ' e 


1,2,1,8 


mask 


46 


39 


32 


25 


lb 


11 


04 




61 


1 1 > s 


1,2,1,9 


mask 


47 


40 


33 


26 

1 


19 


12 j 05 




62 


, | ,t 


1,1,4,2 




48 


41 


34 


27 


20 ! 13 


M 


— 1 — 1 — 1 — 1 1 1 1 


63 

_...!„. 1 


1 . .u 


1,2,0,81 


49 


42 


35 


28 


21 


14 


w 
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Problem 
For 
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Date 



________ Paae_5of_4 

1/ 2 6/ 6 1 Track 



1 


H Program 

Input Codes 


R y R. A. Lamm Number f-4-ZZ-2_ 

l-.«r...-4i n r. Optimization 




1 












Loc. 


Op. 


Add. 


Notes 


Not 
UT 


Okay 


Not 
D 


Not 
DM 


N 






Only 






1,2, 00 


1 

, , x, p 


0, 0, 1, 5 


(see 1225) 


50 


43 


36 


29 


22 


15 


08 






01 


, ,x,p 


k { 5, 1 


BS-U.C. (1341) 


51 


44 


37 


30 


23 


16 


09 






02 


, 1 ,b 


1,3,4,0 




52 


45 


38 


31 


24 


17 


10 






03 


, I 1 a 


1,4,5, 3 


1 at 29 


53 


46 


39 


32 


25 


18 


11 






04 


, 1 ,y 


1,3,4,0 




54 


47 


40 


33 


26 


19 


12 






05 


, 1 ,u 


1,3,3,4 




55 


48 


41 


34 


27 


20 


13 


i 


» ! 


06 


, ,x,p 


0,1,1,5 




56 


49 


42 


35 


28 


21 


14 






07 


1 , x i z 


0,0.1,61 1 at 25 


57 


50 


43 


36 


29 


22 


15 




— 


.08 


, , ."b 


1,3,2,3 


wj (1163) 


58 


51 


44 


37 


30 


23 


16 
17 






09 


( 1 , e 


1,1,5,9 




59 


52 


45 


38 


31 


24 






10 


, , , a 


1,6.6,0 


3v00 


60 


53 


46 


39 


32 


25 


18 






11 


, | ,y 


0,9,5,4 




61 


54 


47 


40 


33 


26 


19 






12 


. , 1 s 


1,4 6,2 


32 at 29 


62 


55 


48 


41 


34 


27 


20 


4 


»..,... 


13 


, - ,y 


0,9 5,6 




63 


56 


49 


42 


35 


28 


21 




_r 1 


14 


i i u 


0,9,5,3 




00 


57 


50 


43 


36 


29 


22 






15 


X z 


0,0*0, ll 1 at 29 


01 


58 


51 


44 


37 


30 


23 






16 


■ , ,19 


1, 4, 3, 9 


10 at 31 (0116) 


02 


59 


52 


45 


38 


31 


24 






17 


, 1 , u 


0,1,1,8 




03 


60 


53 


46 


39 


32 


25 


< 


■k . . 1 . . . 


18 


[. , , 


, , J 


ext mask 


04 


61 


54 


47 


40 


33 


26 


< 


P 


19 


[. , , 


, , ,] 


ext mask 


05 


62 


55 


48 


41 


34 


27 






20 


■ ,x, z 


0, 0, 0, 1 


1 at 29 


06 


63 


56 


49 


42 


35 


28 






21 


1 1 , n 


li 2, 0, 7 


1 at 25 ^\ 


07 


00 


57 


50 


43 


36 


29 






22 


, | ,h 


0, 8, 3, 7 


print word 




08 


01 


58 


51 


44 


37 


30 






23 


1 1 , m 


0, 9, 5, 21 1 at 17 




09 


02 


59 


52 


45 


38 


31 






24 


, 1 , e 


1, 6, 6, 


3*00 


. Print 


10 


03 


60 


53 


46 


39 


32 






25 


111a 


1,2,0,0 


P0015 1 Loop 


11 


04 


61 


54 


47 


40 


33 






26 


, | ,h 


1.2,2,9 


1 


12 


05 


62 


55 


48 


41 


34 






27 


■ | , s 


1,2.0,6 


p 0115 




13 


06 


63 


56 


49 


42 


35 






28 


, | ,t 


[, , J 


exit 




14 


07 


00 


57 


50 


43 


36 






29 


[, , ,P 


, , ,1 






15 


08 


01 


58 


51 


44 
45 


37 
38 


1 


| , , , . , 


30 


. | ,"b 


0, 8, 3, 7 




16 


09 


02 


59 


52 


11111(1 


31 


1 1 1 u 


1 a2 j y 


17 


10 


03 




60 


53 


46 


39 
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Track 



Progrom 
Input Codes 


1 q y R. A. Lamm N„mK« FA -1 0.7^^ 

Instruction Optimizotlon 


1 












1 1 1 | 1 1 1 




Op. 


Add. 


Notes 


Not 
UT 


Okoy 


Not 

b 


Not 
DM 


N 
Only 






Loc. 






1 ,2 , 32 


1 

1 |X,r 


1 

1,9,0,0 


(0737) 


18 


11 


04 


61 


54 


47 


40 






33 


, ,x,u 


1,9,0,0 




19 


12 


05 


62 


55 


48 


41 




, p ,0 ,0 ,0 ,0 ,1 ,7 


1 34 


2,0.1,8 


3,0.1,0 


AN0VA 


20 


13 


06 


63 


56 


49 


42 






35 


3,0,7,2 


3,2,4,6 




21 


14 


07 


00 


57 


50 


43 






36 


3,a,7,2 


2,0,2,0 


Effect d.f. SOS MS 


22 


15 


08 


01 


58 


51 


44 


| 




37 


4 f 0,8 


5,^,5,4 




23 


16 


09 


02 


59 


52 


" I 




38 


4,f ,6,f 


5,f|3.0 




24 


17 


10 


03 


60 


53 


46J 




39 


2,f ,2,a 


5,4,2,al 


25 


18 


11 


04 


61 


54 


47" 


W 




40 


3,0,0,6 


0,6,1,0 




26 


19 


12 


05 


62 


55 


'48 






41 


0,6 ( 7.f 


0,6,4,6 




27 


20 


13 


06 


63 


56 


19 
50 






42 


0,6 7. f 


3,0 0,6 




28 


21 


14 


07 


00 


57 






43 


0,6.0,6 


0,6.0,6 




29 


22 


15 


08 


01 


58 


51 






44 


3 ,f .0,6 


7,f ,0,8 




30 


23 


16 


09 02 


59 


52 






45 


3.0,0,.1 


0,4,0,4 




31 


24 


17 


10 i 03 

1 


60 


53 






46 


2,a,3,f 


7,^2,6 




32 


25 


18 1 11 


04 


61 


if 




47 


4 ,f ,3,f 


7,f ,2,o| 


33 


26 


19 


12 


05 


62 


55 






48 


2,0,1,8 


5,f ,4,6 


total 


34 


27 | 20 


13 


06 


63 


56 






49 


5,f|7,2 


0,. 1,3,0 




35 


28 


21 i 14 | 07 

i 


00 


57 






50 


v.q.o.o 


0,00,0 




36 


29 


22 1 15 


08 


01 1 58 






51 


,b 


1,1,1,3 


total d.f. at 29 


37 


30 


23 j 16 


09 


02 1 5^ 






52 


1 jX,r 


1,0,5,6 


Int. P.O. 


38 


31 


24 | 17 


10 


03 1 60 

1 






53 


, |X|11 


1,0.0, C 




39 


32 


25 | 18 ! 11 


04 ! 61 

1 1 ! 






54 


' 1 ' b 


1,0,2,5 


total SS 


40 


33 


26 j 19 ' 12 ' 05 i 62 

1 1 I — 






55 


1 iX ,r 


2,6,5,11 output 30 


41 


34 


27 | 20 13 j 06 j 63 






56 


1 |X ,u 


2i5i0.0 




42 


35 ' 23 21 14 ' 07 ' 00 

' ': i 1 






57 


1 | ,b 


0.3,1,5 


Lo b 


43 


■ ; ' ' ' i 

36 | 29 1 22 j 15 ; 08 01 






58 


, , iY 


1,3,0,9 




44 ! 37 ' 30 23 16 ' 09 j 02 






59 


1 | ib 


0:3,0,9 


t r a j j1 ! 45 ' 38 31 ■ 24 i 17 

Lo [A code -word] ! < . 


10 > 03 




60 


1 | ,y 


1,3,4,0 


! 46 [ 39 32 25 ' 18 


il > 04 ' 
12 05 : 




61 


, 1 ,b 


1,4,4,0 


1 

2 at 30 


47 

48 


40 ■ 33 26 


19 




62 


1 | ,c 


1,3.2,7 


SOS ctr 


4l ; 34 i 27 


20 13 . Oft : 


1 1 1 1 1 1 1 


63 


1 i x i^ 


6,3,3,11 error d.f. at 29 


49 


r 
4; 


35 


28 21 • U ! C^P 
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Input Codas 


R y R. A. ] 


'ftTTTffi 




. 


Jumher FA - ZZ2- 
ptimlzation 





1 










Loc. 


Op. 


Add. 


Notas 


Not 
UT 


Okay 


Not 
D 


Not 
DM 


N 
Only 






i,^ 00 


1 1 ,m 


1,6,3.6 


1 at 1 


50 


43 


36 


29 


22 


15 


08 




01 


. ,x,d 


6,^ { 6, 3 


error SOS 


51 


44 


37 


30 


23 


16 


09 




02 


■ 1 ,c 


1,0,2, U 


Y ems at 


52 


45 


38 


31 


24 


17 


10 
11 




03 


1 1 iU 


1,3,0,9 




53 


46 


39 


32 


25 


18 




04 


, | ,U 


1,6,0,9 


(see 0133) 


54 


47 


40 


33 


26 


19 


12 


, ,0,0,0,0 ,0,0,5 


05 


t, \ , 


, , .1 


MS 


55 


48 


41 


34 


27 


20 


13 




06 


, ,f,3 


k,7,0,f 


1/200 at 


56 


49 


42 


35 


28 


21 


14 




07 




■ , 4 


57 


50 


43 


36 


29 


22 


15 




08 


[. , , 


■ i J 


d.f . at 29 and Ace Dump 012? 58 


51 


44 


37 


30 


23 


16 
17 




09 


, , ,D 


[, , j 


(1332) (1303) 


59 


52 


45 


38 


31 


24 




10 


« i s 


1,^,5,3 


2 at 30 


60 


53 


46 


39 


32 


25 


18 




11 


■ , ,* 


1,3,3,3 




61 


54 


Al 


40 


33 


26 


19 




12 


, , ,D 


1,3,2,7 


SOS etr 


62 


55 


48 


41 


34 


27 


20 


i» ; 


13 


( n 


l,l>,9 


1 at 30 


63 


56 


49 


42 


35 


28 


21 




14 


1 s i c 


1,3,2,7 


SOS ctr 


00 


57 


50 


43 


36 


29 


22 




15 


• < u 


1.3,2,81 


01 


58 


51 


44 


37 


30 


23 




16 


[, , , 


' 1 ' ] 


abc at 30 


02 


59 


52 


45 


38 


31 


24 




17 


[, .x,z 


0,0 0,0] 


0, 10 or 100 at 31, delay (ill 


5<P 


60 


53 


46 


39 


32 


25 


<t . . , . . , 


18 


. , u 


1.1,2,7 




04 


61 


54 


47 


40 


33 


26 




19 


, , ,b 


1,3,0,5 


MS begin 


05 


62 


55 


48 


41 


34 


27 




20 


, , , s 


1,3,0,6 


l/50 at lOOMS/ems 


06 


63 


56 


49 


42 


35 


28 




21 


1 ■ ,t 


1,3,^,3 


printout 


07 


00 


57 


50 


43 


36 


29 




22 


1 j i u 


1, 3, 5, 




08 


01 


58 


51 


44 


37 


30 


, ,0,0,0.0,0,0,5 


1 23 




, ,v,jl 


09 


02 


59 


52 


45 


38 


31 




24 




3. w | °. ° 




10 


03 


60 


53 


46 


39 


32 




25 


7, v. w, v 


w, v. v, q 




11 


04 


61 


54 


47 


40 


33 




26 




1 _i i 


abed at 30 


12 


05 


62 


55 


48 


41 


34 




27 


[. , , 


. ; j 


ctr #1 and SOS ctr 


13 


06 


63 


56 


49 


42 


35 




28 


, , fe 


1. 3, 0, 9 


(1315) 


14 


07 


00 


57 


50 


43 


36 




29 


. | ,a 


1,2,1.5 


1 at 29 


15 


08 


01 


58 


51 


44 


37 


d : : ; : : : 


30 


1 1 'y 


1,3,0,9 




16 


09 


02 


59 


52 


45 


38 


r, , , , , , 


31 


1 1 |8 


0.5.1.7lb(Lor) 


17 


10 


03 


60 


53 


46 


39 
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es 




Program 
Input Codes 


Ry R. A, Lamm 


Number / 4 ^/4.-« 
Optimization 


1 










Loc. 


P . 


Add. 


No 


Not 
UT 


Okoy 


Not Not 
D DM 


N ! 




Only; 






1,3, 32 


. . .t 


1.3,0,9 




18 


11 


04 


61 


54 47 


40 
41 




33 


, |X,P 


1,6,1,9 


(143*0 (1311) 


19 


12 


05 


62 


55 1 48 

! 




34 


■ 1 ,D 


1,3,2,7 


SOS ctr 


20 


13 


06 


63 


56 j 49 i 4? 




35 


, 1 , s 


1,3,0,7 


1 at 30 


21 


14 


07 


00 


57 j 50 


43 

44 

■ 




36 


, , ,h 


1,3,2,7 


SOS ctr 


22 


15 


08 


01 


58 , 51 




37 


i , , s 


0,8.2,3 


1 at 30 


23 


16 


09 


02 


59 j 52 






38 


, ,x, z 


0,0.0,1 


delay 




24 


17 


10 


03 j 60 1 :>?■ 




39 


■ 1 '* 


1 , ^ i ^ 1 1 1 print error 


line 


25 


18 


11 




04 

r 


A, ; -; 




40 


i. 1 _L& 


[, , J 


code word 




26 


19 


12 


OS 
06 


62 



63 


. 1 
>:> 48 1 


41 


, 1 ,t 


1,2,0,1 




27 


20 


13 


So 


! 4 * 

50 




42 


, , u 


1,3,5,1 




28 


21 


14 


07 


00 


57 




43 


■ i ,a 


lAo.l 


1/200 at 


(1321) 


29 


22 


15 


08 01 


58 ' 5i ! 




44 


, i ,n 


1,4,2,3 


100 at 30 


30 


23 


16 


09 j 02 : 59 ' 52 ' 




45 


. . ,m 


1,0 2, k 


l/ems 


31 


24 


17 


10 03 i 60 ; ^^ 




46 


, . , a. 


0,8 0, k 


1 at 30 


32 


25 


18 11 


04 I 61 5^ 

V- ' -f— : 




47 


, , i m 


0,9 6,2| 1 at 1 


33 


26 


19 


12 


05 | 62 1 55 

I ; 




48 


, ,x,r 


2,65,1 


output 30 


34 27 

1 


20 


13 


06 63 


1 56 
57 




49 


, i x i u 


2,5,0,0 




35 28 21 i 14 ; 07 ! 00 

1 ' ! ' 




50 


i i , u 


[, , ,1 


exit 


(1322) 


36 ! 29 1 22 1 15 08 Oi 

! i ! ! - - 


# 

60 
. 61 




51 


, ,r 


1,2.2,8 


print loop 


(i3te) 


37 


30 j 23 ! 16 | 09 j 02 

1 1 ! 1 




52 


,u 


1,2 2,2 




38 31 j 24 i 17 ! 10 ' 03 




53 


, ( x,p 


2,4,3,9 


tab 


39 


32 | 25 

i 


; 18 i'i C4 




54 


■ , ,b 


1,3,4,0 


_.. — 1 


40 i 33 26 

j 1 ; 


20 
; 2 ' 


;2 OS S2 




55 


« i i a 


1, 2, 2, oj 1 at 29 




41 ! 34 : 27 


1 3 


06 63 

07 , 0u 




56 


, I ,y 


1,3,4, 




42 i 35 2b 

1 . ' .... 


: u 




57 


, . , s 


1,2 1, 5 


1 at 29 


43 j 36 


29 j 22 j 15 ! 08 ! Oi ■ 




58 


ii |6 


1,3,2,3 


w.i 


44 ! 37 j 30 


; i3 

[17 


'16 i o9 ! OI 




59 


i j i a 


l, 3,2,4 


3vOC 


45 | 38 

1 


31 


] 17 1 10 ; C3 , 


1 I i j | | i 


60 


i i , u 


l, U 2, 6 


; 46 J 39 


32 


1 :s ! lb i :-, 

I ' _i - 


i '■'■•-• : 


, ,C ,0,0.0,0,0,5 


61 




, |V, J 


mask 


47 


40 


33 


i 26 1 19 1 \: 

; i „_! .. . 




62 




, , ,2 


1 at 30 


A) 


34 


i'i 


71 13 




63 


k ,0,0,0 


0,0,01 1 at 1 


49 


42 | 35 j 20 


21 | 14 
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t Program 
" Input Codes 




By 


R. A. 


Lamm 






Number f T' 
)otlmlzation 


-222 


1 






( 






i 














Op. 


Add. 


Notes 


Not 
UT 


Okay 


Not 
D 


Not 

DM 


N 






Loc. 


Only 






1,4, 00 




, ,1, 


4 at 29 


50 


43 


36 


29 


22 


15 


08 






01 


, ,f, 3 


k, 7, 0, f 


1/200 at 


51 


44 


37 


30 


23 


16 


09 






02 


, | ,b 


P <? CO 


$0$ eso (i4i5) 


52 


45 


38 


31 


24 


17 


10 






03 


, I i u 


i, 4, i,'<3 




53 


46 


39 


32 


25 


18 


11 






04 


[, , , 


, , ,] 


ctr c #6 and design ctr 


54 


47 


40 


33 


26 


19 


12 






05 


, , .b 


[. , . ] 


d.f . at 29 begin d.f . 


55 


48 


41 


34 


27 


20 
21 


13 


( 


).,.,... 


06 


■ , ,b 


1,4,3,5 


SOS, MS P.O. 


56 


49 


42 


35 


28 


14 






07 


, | x , * 


1,0 5,6| int. P. 0. 


57 


50 


43 


36 


29 


22 


15 






08 


i ,x,u 


1, o, 0, 6 




58 


51 


44 


37 


30 


23 


16 






0'9 


, | ,b 


[, , J 


SOS at 30 


59 


52 


45 


38 


31 


24 


17 






10 


, ■ ,b 


0,9,6,0 


SS 


60 


.i3 


46 


39 


32 


25 


18 






11 


i , x i r 


2,6,5,1 


output 30 


61 


54 


47 


40 


33 


26 


19 






12 


x,u 


2,5,0,0 




62 


55 


48 


41 


34 


27 


20 






13 


,b 


1>,3,5 


d.f. 


nr 


56 


49 


42 


35 


28 


21 


1 


^ ' 


14 


, s 


1, \ 2 9 


2 at 29 


00 


57 


50 


43 


36 


29 


22 






15 


t 


1 V o 2I 

1,1 


01 


58 


51 


44 


37 


30 


23 






16 


■ , ,b 


1, 3, 3, 8 


1 at 29 


02 


59 


52 


45 


38 


31 


24 






17 


■ - ,d 


1, 4, 3, 5 


d.f. 


03 


60 


53 


46 


39 


32 


25 


4 




18 


, , , m 


0, 9, 6, 


SS (1403) 


04 


61 


54 


47 


40 


33 


26 


>,,,',, ! 


19 


, , ,h 


1, 3, 0, 5 


MS 


05 


62 


55 


48 


41 


34 


27 






20 


■ | x, r 


2, 6, 5, 1 


output 30 


06 


63 


56 


49 


42 


35 


28 






21 


, xu 


2, 5| 0, 




07 


00 


57 


50 


43 


36 


29 






22 


i I , u 


[, , . ] 


exit 


08 


01 


58 


51 


44 


37 


30 




. ,0,0,0,0,0,0,3 


23 




, ( .1. 8| 100 at 30 


09 


02 


59 


52 


45 


38 


31 






24 


f, , , 


, \ .1 


be at 30 


10 


03 1 60 


53 


46 


39 


32 






25 


4, 0,0,0 


0,0,0,0 


1 at 1 


11 


04 


61 


54 


47 


40 


33 






26 


■ | 'Y 


1,^,0,5 


(1360) 


12 


05 


62 


55 


48 


41 


34 






27 


, 1 i a 


1,4,6,3 


32 at 29 


13 


06 


63 


56 


49 


42 


35 






28 


, | ,y 


1,4,0,9 




14 


07 


00 
01 

02 
03 


58 ! 51 

— — j— ~ 

59 1 52 


43 

'- 

44 


36 






29 


, , x, z 


0,0,0, 2 


delay and 2 at 29 


15 


08- 
09 


37 


i 




30 


' I ' r 


1, 4, 2, 2 


print d.f. at 29 


16 


At 1 .Jb 


>:::;::: 


31 


, , ,u 


1, 4, 0, 5| SOS at 30 and MS at 30 


17 


10 


60 


53 


4 6 


•v 
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Number _tA~2-A'2L^J 


Input Codes 


u / 

Instruction 







ptimiiot ion 






Loc. 


Op. 


Add. 


Notes 


Not 
UT 


! Not 


Not 1 N 






UW ° Y ! D DMlOnly 

J ! 1 






1A, 32 


1 

■ | ,r 


1,3,5,0 


print 100 MS/ ems at 30 


18 


11 


04 


61 54 ] 47 


40 






33 


, 1 ,u 


1,3,1,9 




19 


12 


05 ; 62 I 55 ' 48 1 41 

1 i- ! _U - 






34 


1 a ,u 


1,3,3,3 




20 


13 


06 


63 | 56 i 49 I 42 

1 ' ! 




. ,o,o ,0,0,0,0,6 ' 


35 


r. | , 


' 1 l] 


d.f . for A of V -printout 


21 


14 


07 | 00 1 57 . 50 43 






36 


r, , , 


, , ,1 


abcde at 30 


22 


15 ! 08 1 01 I 58 j 51 i 44 

1 i ! . I 






37 


8,o,o,o 


0,0,0,0 


-1 at 


23 


16 


09 ! 02 ; 59 i 52 1 45 

_, ! — \ -i— m 






38 


7 1V1 Wi w 


V, Wj v, q 




24 


17 


10 j 03 . 60 1 53 j 4^ 


I 




39 




1 , ,-fl TO at. TL 


25 


18 


11 i 04 j 61 


54 


47 






40 




, , iU 


1 at 29 


26 


19 


12 ! 05 

i 


62 


55 


48 






41 


1 , ,"b 


1,5,3,1 


error code word (1339) 


27 


20 


13 | 06 


63 


56 | 49 

1 






42 


,r 


1,2 2,8 


print loop 


28 


21 


14 07 1 00 

i i 1 


57 j 50 

1 






43 


. , , u 


1,2 2,2 




29 


22 ! 15 1 08 i 01 

J . _i 1 


58 j 51 






44 


, |X,P 


2 A 3,0 




30 


23 


16 


09 1 02 


59 


52 
5-T 






45 


, , ,b 


1,0 5,1 


xa6331 


31 


24 


17 

1 


io : 03 

„ . + 


60 
61 


> 




46 


, | ,y 


1,4,0, 5 




32 


25 


18 


■ i 


04 






47 


, , a 


0, 6 5, o| 32 at 29 


33 


26 


19 


12 


05 


62 


55 






48 


, , ,y 


1. **. 0. 9 




34 


27 


20 


13 


06 


63 


56 






49 


■ , x i z 


0, 0, 1 


delay and 1 at 29 


35 


28 


21 


14 


07 


00 


57 






50 


, ,r 


1, k 2, 2 


d.f., SOS, MS printout 


36 


29 


22 


15 


08 


01 


'it 




51 


1 1 iU 


1,^,0,5 




37 


30 


23 


16 


09 


02 


5^ 






52 


1 ( X|P 


1.6,3,8 


carr. ret. 


38 


31 


24 


17 


10 


03 


60 






53 


1 |X 1 z 


OiOjOil 


delav and 1 at 29 


39 


32 


25 


18 


11 


04 


61 






54 


1 I ,11 


1,6,6,1 




40 


33 


26 


. V 


12 


05 


62 






55 


1 1 ,e 


1 ,1 ,0,61 


41 


34 


27 


20 


13 


06 


63 






56 


1 1 ( r 


1.6,3,5 


(1605) 


42 


35 


28 


21 


14 


07 


00 






57 


1 I iU 


1,6.2,9 


binarize datum 


43 


36 


29 


22 


15 


08 


01 






58 


1 1 |in 


1.^,3,7 


-1 at 


44 


37 


30 


23 


16 


09 


02 






59 


[. , . 


, , ,] 


ullf60 or nl317 (1608) 


45 


38 


31 


24 


17 


10 


03 






60 


1 1 i u 


1,6 1> 


or ul609 


46 


39 


32 


25 


18 


11 


04 




, p p p ,0 ,1 ,0 ,3 


1 61 


[. , , 


, , J 


er at 30 


47 


40 


33 


26 


19 


12 


05 






62 




. ,8,0 


32 at 29 


48 


41 


34 


27 


20 


13 


1 


► 




63 




, '8,o| 32 at 29 


49 


42 


35 


28 


21 


14 


oT 


1 
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Page^lof^k 





F 
B 






Date 


1/26/61 Trnrk 




R, A. Tfl.mm 




Wk 




Numher f "t ~ *~.£~*- 
Optimixatton 


^P rrogram 

Input Codes 

1 r- 


y — _ 

Instruction 








Loc. 


Op. 


Add. 


Notes 


Not 
UT 


Okay 


Not 
D 


Not N 
DM Only 






1,5, 00 


I 

7,2,0,0 


0, 0, 0, 


a 


50 


43 


36 


29 


22 


15 


08 




01 


, f.0,0 


1 
0, 0, 0, 


■h 


51 


44 


37 


30 


23 


16 


09 




02 


_J — 1 — 1— 
7, 2,2,8 


— ■ — 1 ' 
0, 0, 0, 


ab 


52 


45 


38 


31 


24 


17 


10 




03 


6,f o,o 


— ' — 1 

0, 0, 0, 


c 


53 


46 


39 


32 


25 


18 


11 




04 


7, 3|f. 8 


— ' ~l -■■ 
0, 0, 0, 


ac 


54 


47 


40 


33 


26 


19 


12 




05 


. «,f. 8 


1 

0, 0, 0, 


hr> 


55 


48 


41 


34 


27 


20 


13 


^ 


06 


1 "1 — ■— ■ 
7, 2.2, q 


■ " ■ 1 ' 

f , o, 0, 


abc 


56 


49 


42 


35 


28 


21 


14 




07 


1 1 ' — 
2. f.0,0 


0, 0! 0, ol d 


57 


50 


43 


36 


29 


22 


15 




08 


' 1 — ' — 
7,2 f, 8 


0, 0, 


ad 


58 


51 


44 


37 


30 


23 


16 
17 
18 




09 


— i_l__i ... 
,f,f.8 


.1. 1 
0, 0. 0, 


bd 


59 


52 


45 


38 


31 


24 




10 


7.2,2, f 


f . o 0, 


abd 


60 


53 


46 


39 


32 


25 




11 


— i — | — i — 
6,f 1 f,8 


...1 1 
0,0.0.0 


cd 


61 


54 


47 


40 


33 


26 


19 




12 


_j — f_ i — 
7,3,f,f 


— 1 — r — 1.. 
f.0,0, 


acd 


62 


55 


48 


41 


34 


27 


20 


it , , , 


13 


I • I — 
,8,f,f 


— ' — r 
f , °, °. ° 


bed 


63 


56 


49 


42 


35 


28 


21 


IP ' ' 1 ' ' ' - 


14 


— i — [— ' — l 
7,2,2,q 


f.f, 8,0 


abed 


00 


57 


50 


43 


36 


29 


22 




15 


if, f 0,0 


o, oj o, ol e 


01 


58 


51 


44 


37 


30 


23 




16 


7,3,2,8 


o, o, 0, 


ae 


02 


59 


52 


45 


38 


31 


24 




17 


' 1 
.8,2,8 


o, 0, 


"be 


03 


60 


53 


46 


39 


32 ! 25 


Jfe, , , , . . 


18 


1 1 ' — 
7.2,2, J 


— 1 — J. 
f. 0,0,0 


abe 


04 


61 


54 


47 


40 


33 | 26 


IP ' ' 1 ' ' ' 


19 


6.K.2.8 


— ■ — r 
0,0,0,0 


ce 


05 


62 


55 


48 


41 


34 


27 




20 


lp l — ' — 
7.3,f..1 


— 1 — f 1 
f. 0.0,0 


ace 


06 


63 


56 


49 


42 


35 


28 




21 


i Ri f , .1 


' 1 

f, 0,0, 


bee 


07 


00 


57 


50 


43 


36 


29 




22 


7.2|2.q 


— l^_j — 1 — 
R.2,8, 


abce 


08 


01 


58 


51 


44 


37 


30 




23 


2,«|2,8 


0, 0, 0, Ol de 


09 


02 


59 


52 


45 


38 


31 




24 


7. 2.f. .1 


L... | 1 

f , 0. 0, 


ade 


10 


03 


60 


53 


46 


39 


32 




25 


, f.f. .i 


-*- 1 — 1 — "-' 
f, 0,0, 


bde 


11 


04 


61 


54 


47 


40 


33 




26 


7,2,2,f 


— 1 — 1 — . — 
e, 2,8, 


a"bde 


12 


05 


62 


55 


48 


41 


34 




27 


6. f.f. .i 


f, 0,0, 


cde 


13 


06 


63 


56 


49 


42 


35 




28 


1-=_| 1 u 

7. 3. f.f 


1 

K, 2,8, 


acde 


14 


07 


00 


57 


50 


43 


36 




29 


.K.f.f 


. J2J 1 1 

ff. 2,8, c 


bede 


15 


08 


01 


58 


51 


44 


37 


^ ..... . 


30 


7. 2|2. q 


1 

f, f 1 .1, f 


abede 


16 


09 


02 


59 


52 


45 


38 


t ; : ; ; ; 


31 

i i 


h, f , 6, c 


. -1 p-.Ul _ 

) a 1 q f| error 


17 


10 


03 


60 


53 


46 


39 
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For 


Date 


1/26/61 








jamm 




Progrom 
Input Codes 


r,, R. A. I 


1 


timber C *t ~/-A>r 




Instruction 


Notes 


Optimization 




I i i | 1 i i 


Loc. 


Op. 


Add. 


Not 
UT 


Okay 


Not 

D 


Not 

DM 


N 
Only 










1,5, 32 


... , 

, , ,f 


i 
f,f,f.O 


SOS masks A 


18 


11 


04 


61 


54 


47 


40 






33 


, i ,.1 


.1 , .1 1 .1 , o 


B 


19 


12 


05 


62 


55 


48 


41 






34 


, | ,8 


8,8,8,0 


AB 


20 


13 


06 


63 


56 


49 


42 






35 


, , i« 


O.w.0,0 


C 


21 


14 


07 


00 


57 


50 


43 






36 


' I ,f 


O.f.0,0 


AC 


22 


15 


08 


01 


58 


51 


44 






37 


1 I 1.1 


0, .1,0,0 


BC 


23 


16 


09 


02 


59 


52 


i 






38 


, , ,8 


0,8,0,0 


ABC 


24 


17 


10 


03 


60 


53 


JP 






39 


, 1 ,w 


w, 0,0,0 


I 


25 


18 


11 


04 


61 


54 


47 






40 


' 1 ,f 


f, 0,0,0 


AD 


26 


19 


12 


05 


62 


55 


48 






41 


, I ,.1 


.1,0,0,0 


BD 


27 


20 


13 


06 


63 


56 


49 






42 


, , ,8 


8,0 o,o 


ABD 


28 


21 


14 


07 


00 


57 


50 






43 


, , iW 


0,0,0,0 


CD 


29 


22 


15 


08 


01 


58 


51 
52 






44 


, I ,f 


0,0,0,0 


ACD 


30 


23 


16 


09 


02 


59 






45 


, | ,.i 


0,0,0,0 


BCD 


31 


24 


17 


10 


03 


60 


€ 


» 




46 


, | ,8 


0,0,0,0 


ABCD 


32 


25 


18 


11 


04 


61 


54 
55 

56 






47 


. i i w 


w , w . w , 


I 


33 


26 


19 


12 


05 


62 




. 


48 


,f 


f ,f,f,0 


AE 


34 


27 


20 


13 


06 


63 






49 


i | i J 


.1 , J , i , o 


BE 


35 


28 


21 


14 


07 


00 


57 






50 


. , ,8 


8,8 8,0 


ABE 


36 


29 


22 


15 


08 


01 


• 






51 


i , |V 


O.w.0,0 


CE 


37 


30 


23 


16 


09 


02 


59 






52 


, , ,f 


O.f.0,0 


ACE 


38 


31 


24 


17 


10 


03 


60 






53 


, I ,.1 


0,.1|0 


BCE 


39 


32 


25 


18 


11 


04 


61 






54 


" I ' 8 


0,8,0,0 


ABCE 


40 


33 


26 


19 


12 


05 


62 






55 


i | |W 


w,0|0,0 


t DE 


41 


34 


27 


20 


13 


06 


63 






56 


, 1 ,f 


f. 0.0,0 


ADE 


42 


35 


28 


21 


14 


07 


00 






57 


1 I 1.1 


.1,0,0,0 


BDE 


43 


36 


29 


22 


15 


08 


01 






58 


. | .8 


8,0,0,0 


ABDE 


44 


37 


30 


23 


16 


09 


02 






59 


I 1 |W 


0,0,0,0 


CDE 


45 


38 


31 


24 


17 


10 


03 
04 






60 


. 1 ,f 


0,0.0,0 


ACDE 


46 


39 


32 


25 


18 


11 


•i 




61 


. 1 id 


0,0,0,0 


BCDE 


47 


40 


33 


26 


19 


12 


05 


i 

j 


1 1 1 1 1 1 1 1 


62 


1 1 l8 


0,0,0,0 


ABCDE 


48 


41 


34 


27 


20 


13 


€ 


1 ,,.!.. , 


63 


L 1 1 


.!,! 


49 


42 


35 


28 


21 


H 


07 
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^A Program 
"^ Input Codes 


1 


By 


R. A. 


Lamm 




Number FA -2-2.2. 


H Loc. 






Of-timizatio.T 


( 




1 




i | 


! Not i i Not 
, .. ' Oka/ | _ 
J i | ID 


Noll N 




Op. 1 Add. i Notes 
| j 


DM |Only 




1,6, 00 


1- 

, ,x, p 


0, 0, 5, 0' (1619) begin in 

1, 6 1, 4 ( 


iput loop 


1 50 I 43 |. 36 I 29 i 22 ' 15 | 08 

1 1 i | '. . ,. ■■-,- -- 




01 


; , , , y 




51 44 37 30 23 ; 16 0? 




1 , , ° 2 


1 , !_tf_ . , 

, , ,c!o r 8,3, 8; ctr 




52 , 45 38 | 31 j 24 j 17 1 10 




i 03 


1 ' I 1 

1 , , x, i 0, 0, 5, 3i 




53 .'6 39 ,32 25 • 18 ] 11 




! 04 


i 
i | i n 


— ■ — 1 — ■ — -■> ■ 

0, 7| 4, 7: 1 at 28 




54 : 47 40 ; 33 ; 26 | 19 j 12 


i '■ 05 


, i , t 


l, 4, s. S; 




55 48 41 ' 34 27 20 13 


to, ,,!,,, i i ,, ° 6 


1 » ' | 

i | , r! 1, 6 ( 3, 5i binarize datum 




56 , 49 ' 42 35 , 28 


21 • 14 

( 

22 15 




I 07 

j i i 


, | .ujl.6,2, 91 




57 : 50 ' 43 36 


29 




1 

08 


, , ,u 1,4, 5,9 






58 
59 
<S0 
6! 


51 . 44 : 37 


30 ; 23 


16 
17 
18 




09 


, | x, r 


1 
1,7,2,4 


lOK (18.0) 


(1460) 


S2 45 38 31 24 




10 


, | x, u 


1 
1,7,0,0 






5? 46 39 , 32 i 25 




11 


, ,x, z 


1 
0,0,3,0 






54 47 ' 4? 


33 i 26 i 19 




12 


, ,x, z 


1 
0,0)0,2 

0,9,4,2 







. 62 


55 ' 48 ; 41 


24 


28 ! :m 


ifc i 


13 


, 1 l m 


1000 at 24 


'it 49 1 4: 


ip 


14 


I I I c 


1 

[, , ,] 


Lo of storage 


(1460) 


CO . 5/ , :>0 ' .2 i 36 
! 1 


29 


2; 




15 


,u 


l,6|l,6l 




i , . i 

1 01 i 58 51 j 44 1 37 

j , ; 


30 


23 




16 


1 ,b 


0,8,3,8 


ctr 




02 ' 59 ' 52 i 45 

i ■ , 


38 j 31 

i 


24 




17 


1 II s 


1 1 
1, 3, 9 wwwwj 




03 60 53 4t 


39 j 32 


25 


(A ■ ■ ■ ■ ■ 


18 


■ ,t 


11 
I. , . ll ^it 




04 .6) '54 1 47 

1 


40 


33 


26 




19 


1 i , u 


l,6Jo,o| 




05 | 62 55 j 48 "j 4' 


34 


27 




20 


, , ,"b 


0,2,15! at Lo d] 


(0912) 


06 •' o3 \ 56 ■ 49 j 42 


35 


28 




21 


1 ■ • i , 
, , ,yio,7|4,2! 




07 


00 j 57 ! 5C j 43 1 36 


29 




22 


i 
, , ,u|0,9,3,ll 




08 


! ' 
01 j 58 .: 


•.4 


37 


30 


, ,0,0,0,0,0,0,6 


23 


Ilia 

[.,,',.,]■ bcde at 30 




09 j 02 1 59 ' 52 


38 


31 




24 


1 


1 
< 1 ■ 




10 03 , 6u | 53 j 40 J 39 


32 




25 


, ,5,0 


1 ■ 

0, 0, 0, 


5 at 11 


11 


04 | 61 j 54 j 47 j 40 


33 




26 


[. , , 


1 

. , .]■ 


bcder at 30 




12 : 05 j 62 1 55 j 48 J '1 

i 1 ' 


34 




27 


8,0.0,0 


1 
0, 0, 0, 


-1 at 




•,3 ' 06 ! 63 1 56 I 49 ! 42 35 

1 ! 




28 


[, , , 


1 

... .J 


— ■ ■ 

bed at 30 


14 


07 1 00 1 57 1 50 ! 43 j 36 

!■ : 1 ' 




29 


1 1 

, , ,10,2,5,8 


1 at 2 


begin binar. 


15 


08 ! 01 j 58 


51 ! 44 ! 37 

1 


.ft ' ' ' ' 


30 


i 1 1 

, | , hlO, 8,0, 2 


N^ 


16 j 09 02 j 59 ' 52 


45 1 38 

| 


■ !.. . 


31 


, , ,e 


0, 7, 6, oj lqlqlqO 


17 


10 I 03 j 60 i 53 

1 1 i 


46 39 

■ 
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p or Dnt* 1/26/61 Track 


Program 
Input Codes 




r w R. A. Lamm 


^, m h*r F^-2.2.:» 

ptimiiatlon 




i 












Op. 


Add. 


Notes 


Not 

UT 


Okay 


Not 
D 


Not 
DM 


N 
Only 




Loc. 




1,6, 32 


1 

1 , ,m 


0,7! 6,1 


-6 at 4 


18 


11 


04 


61 


54 


47 


40 




33 


. | ,U 


1,6,3,7 




19 


12 


05 


62 


55 


48 


41 




34 


, 1 ,a 


0,9,0,6 


N3 (1651 


\20 


13 


06 


63 


56 


49 


42 




35 


1 1 ' u 


[. , ,3 


exit binarization 


21 


14 


07 


00 


57 


50 


43 
44 
45 

• 

47 
48 
49 
50 
51 
52 

i 

55 

56 
5/ 

• 

60 
61 

62 
63 

00 


. ,0 ,0 ,0 .0 ,0 ,0 ,1 


. 36 


4 ,0,0,0 


0,0,0,0 


1 at 1 


22 


15 


08 


01 


58 


51 
52 




37 


, | i& 


0,8,0,2 


Nt (1633) 


23 


16 


09 


02 


59 




38 


, - ,h 


0,8,0,3 


No 


24 


17 


10 


03 


60 


53 




39 


, 1 .e 


0,9,0 ,41 lqOlvqOO 


25 


18 


11 


04 


61 


54 

55 
56 


' 


40 


1 1 > m 


0,9,0,5 


-156 at 8 


26 


19 


12 


05 


62 




41 


1 1 ,u 


1,6,4,5 




27 


20 


13 


06 


63 




42 


[. , , 


, , .] 


tot R T . 


28 


21 


14 


07 


00 


57 
58 
59 
60 
61 




43 


[, , , 


' i ' ] 


tot Rfl 


29 


22 


15 


08 


01 




44 


[, , , 


' 1 ' ] 


ctr c #5 


30 


23 


16 


09 


02 




45 


, , >a 


0,8,0,3 


N 2 (1641) 


31 


24 


17 


10 


03 




46 


, I iU 


1,6,4,8 




32 


25 


18 


11 


04 


, ,0 ,0 ,0 ,0 ,0 ,1 ' 


47 


2,0.0,0 


0,0 O.Ol 1 at 2 


33 


26 


19 


12 


05 


62 

63 
00 
01 
02 




48 


, | ,h 


0,9,0,6 


(1646) 


34 


27 


20 


13 


06 




49 


11 ie 


0,8,2,1 


lvwqOOOO 


35 


28 


21 


14 


07 




50 


1 . i m 


0,8 2,2 


-55,536 at 16 


36 


29 


22 


15 


08 




51 


1 , i u 


1,6,3,4 




37 


30 


23 


16 


09 




52 


11 |C 


1,6,5,4 




38 


31 


24 


17 


10 


03 


. ,0 ,0 ,0 .0 ,0 ,0 ,9 


53 


[, , , 


, , ,1 


ctr c v^l 


39 


32 


25 


18 


11 
12 
13 


04 
05 
06 
07 




54 






a at 30 


40 


33 


26 


19 




55 




: ! : ib 


41 


34 


27 


20 




56 






c 


42 


35 


28 


21 


14 




57 






d 


43 


36 


29 


22 


15 


08 


01 
02 
03 
04 
05 

#| 




58 






e 


44 


37 


30 


23 


16 


09 




59 






r 


45 


38 


31 


24 


17 


10 




60 




3.W.0.0 




46 


39 


32 


25 


18 


1) 




61 




1,0,0,0 


xzl600 (1454) 


47 


40 


33 


26 


19 


12 




62 


1 j ,u 


0,0,0,0 




48 


41 


34 


27 


20 


13 


. ,0 (0 ,0 ,0 ,0 ,0 ,0 


63 


1 L.....I 


.!. I 


49 


42 


35 


28 


21 


14 
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Track 



^V Program 

Input Codes 


t r y R. A. Lfirnni 

j 


Number FA -Z .2 Z 
Optimixotion 


i 


1 

Loc. 




1 




Op. 


1 


Not 
U f 


Okay 


Not 

D 


Not 
DM 


N 




Add. | 


Notes 


Only 




1,7, 00 


! 

, , ,b 


1,7,4,3 


Lo lOK 


50 


43 


36 


29 


22 


15 

..... 1 


08 




01 


- 1 — 1 
, 1 ,y 


1,6,1,0 




51 


44 


37 


30 


23 j 


16 1 09 

! 




02 


1 I 1 a 


1,7,1,2 


xz0024 


52 


45 


38 


31 


24 "j 17 J 10 




I 03 


, 1 .y 


1,6,0,9 




53 


46 


39 ! 32 25 ' 


18 ; 11 

19 i 12 

20 ; 13 

2! i 14 

_l 


.,'.,! j , . " 


1 | ,b 


1,7,4,0| Lo "Output 30" 


54 j 47 


'" 


33 j 26 

34 | 27 


,.....!..« 


1 1 ,y 


1 J 
1 , ? , ■s , 6 j 


55 : 48 


Aj 


ft 


! 06 


' 1 ' y 


l>|2,lj 


56 j 49 


42 1 35 ' 28 

! 




1 — ' — ' ' 

07 


, | ,y 


1,3,4,91 


57 


50 


43 


36 j 29 


71 \ 15 
23 j 16 




08 


, | ,y 


! 
1,0.3,71 


58 j 51 j 44 

1 -i - 


37 
38 


30 

1 1 




09 


, | ,y 


1,4 1,2 




59 1 52 I 45 

1 


31 j 74 


'.7 
13 
19 




10 


, . i a 


1,7,3,9 


xz0151 


60 ' 53 j 46 ! 39 32 [ 25 

1 . .. J -L -, 




11 


i i u 


1,7,2,5 




61 


54 1 47 

i 


40 I 33 j 26 




12 


■ i X|Z 


0,0 2,4 




62 


55 j 48 


41 


34 ! 27 ! 20 

j.. ...J- 


• ■■!•■ ■ 


13 


b 


1,7.4,2 


Lo alpha-numeric 


63 


56 


49 


A3 




K 


71 




14 


, j ,y 


0,0.0,0 




00 


57 


60 


(3 
44 


3o 
37 


29 
30 


22 




15 


. . ,y 


0,0.0,11 


01 


58 


51 


23 


_ 


16 


1 ,y 


0,1,0,2 




02 


59 


52 


45 

4(- 


38 

39 


32 


C±. 




17 


1 | -y 


1,2.3,2 


1 03 

1 


60 | 53 


25 


m ..... . 


18 


. , ,y 


1,2,3,3 


i 04~! 61 | 54 ! 47 

1 < • ! 1 


40 


33 


jJO 


w 1 


19 


. | ,y 


0,2 4,8 




05 | 62 i 55 i 48 

i ' ! 


4 1 


34 


27 




20 


. - ,y 


0,1 2,1 


06 . 63 • 56 ; <19 j 42 


35 | 28 




21 


. , ,y 


0,1,2,2 




07 00 ■ 57 


50 ; «3 : 36 j 29 

;. 1 : ■: '; 37 ; 30 




22 


1 '« ( 1 

, , .ylO.1,0,1 




06 ! 01 1 58 




23 


, , ^0,2,4,71 


09 


02 ' i<» 
■ 0- 60 


52 | 45 j 3B 


31 




24 


1 | > u 


1,7,3,1 




10 


53 

1 


46 


39 


32 




25 


, | .y 


1.4,1,1 




11 j 04 ' 61 


54 


47 


40 


33 




26 


, j ,y 


1.3,4,8 




11 1 05 1 62 

; 1 


55 


4U 


42 


34 




27 


. | ,y 


1,0,3,6 




13 


06 j 63 ( 56 


49 


35 




28 


. | .y 


1,2,5,5 




14 


07 | 00 I 57 ; 50 

! 1 


4 3 jo 
44 ! 37 




29 


. | ,y 


1,4.2,0 




15 j 08 [ 01 ! 58 


! 51 

L 


# 


30 


1 | ,u 


1,7,1,3 




16 


09 ; 02 


i 29 

60 


52 1 45 j 30 


",,:,.. 


31 


. , ,b 


i,7,4,iJlo I P 


17 


10 ! 03 

1 


r 53 


4, 


39 
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Problem. 
For 



Dote 1/26/61 



Page 2A of 
Track 



Program 
Input Codes 




By B 


• A. Lamm 






Number f -f - 2- Z. V 


• 


1 














Op. 


Add. 


Notes 


Not 
UT 


Okay 


Not 

b 


Not 
DM 


N I 
Onlyj 




Loc. 




1,7, 32 


i | iY 


1.2,5.3 




18 


11 


04 


61 


54 


47 


40 


-< 
1 




33 


i | -y 


1.4,0,8 




19 


12 


05 


62 


55 


48 


41 i 




34 


■ ••a 


1,7,3,7 


xz0056 


20 


13 


06 


63 


56 


49 


42 


1 

i 




35 


i | .y 


1.4,0,7 




21 


14 


07 


00 


57 


50 


43 
44 


| 




36 


i | iV 


1,2,5.2 




22 


15 


08 


01 


58 


51 


i 




37 


1 |X,Z 


0,0,5,6 




23 


16 


09 


02 


59 


52 


45 


I 




38 


■ | |U 


0,0,0,0 




24 


17 


10 


03 


60 


53 


M 


^ 




39 


, |X, z 


0.1, Sill 


25 


18 


11 


04 


61 


54 


47 






40 


[, , . 


' 1 ' ] 


Lo Output 30 


26 


19 


12 


05 


62 


55 
56 


48 
49 






41 


r. , . 


. , ,1 


Lo Int. Printout 


27 


20 


13 


06 


63 






42 


r. , . 


, , .] 


Lo alpha-numeric (19.0) 


28 


21 


14 


07 


00 


57 


50 
51 






43 


r. , , 


, , .1 


Lo loc (18.0) 


29 


22 


15 


08 


01 


58 






44 




, 1. 1 , 1 




30 


23 


16 


09 


02 


59 


52 






45 




1 , 1 




31 


24 


17 


10 


03 


60 


54 


) 




46 




1 1 1 




32 


25 


18 


11 


04 


61 






47 




1 


33 


26 


19 


12 


05 


62 
63 


55 
56 
57 




I | i | I i > 


48 




I , . 




34 


27 


20 


13 


06 






49 




' 1 ' 




35 


28 


21 


14 


07 


00 






50 




. I 1 




36 


29 


22 


15 


08 


01 
02 


5«r 


i 




51 




' 1 ' 




37 


30 


23 


16 


09 


f 




52 




. I 1 




38 


31 


24 


17 


10 


03 


60 
61 






53 




1 1 ' 




39 


32 


25 


18 


11 


04 




,,,,,,, 


54 




,...1 1 ...L 




40 


33 


26 


19 


12 


05 


62 






55 




1 

1 1 1 II 


41 


34 


27 


20 


13 


06 


63 






56 




1 1 1 




42 


35 


28 


21 


14 


07 


00 






57 




J,_l L., 




43 


36 


29 


22 


15 


08 


01 






58 




1 1 ,1 




44 


37 


30 


23 


16 


09 


02 






59 




1 , 1 




45 


38 


31 


24 


17 


10 


03 
04 
05 






60 




., 1 j !,__. 




46 


39 


32 


25 


18 


11 






61 




' 1 ' 




47 


40 


33 


26 


19 


12 






62 




1 1 ,„ 1 ., 




48 


41 


34 


27 


20 


13 


* 


) 


' 1 L-_l i I 1 1 


63 




! 1 

_!.. .1 1 1 


49 


42 


35 


28 


21 


14 

i 
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